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Description 

Technical Held 

The present application relates to zwitterionic polymers having clay-soil removal/anti-redeposition 
properties when used in detergent compositions. 

A particularly important property of a detergent composition is its ability to remove particulate type 
soils from a variety of fabrics during laundering. Perhaps the most important particulate soils are the clay- 
type soils. Clay soil particles generally comprise negatively charged layers of aluminosilicates and 
positively charged cations (e.g. calcium) which are positioned between and hold together the negatively 
charged layers. 

A variety of models can be proposed for compounds which would have clay soil removal properties. 
One model requires that the compound have two distinct characteristics. The first is the ability of the 
compound to adsorb onto the negatively charged layers of the day particle. The second is the ability of the 
compound, once adsorbed, to push apart (swell) the negatively charged layers so that the clay particle 
15 loses its cohesive force and can be removed in the wash water. 

One class of clay-soil removal compounds which appears to work according to this model are the 
polyethoxy zwitterionic surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al., issued November 
17, 1981. Representative of such compounds are those having the formula: 

20 CH 3 0 

R 1 - N + -(CH2) x C-0-(CH 2 CH 2 0) y S03" 
CH 3 

26 wherein R 1 is a C,4— alkyi group, x is 1 or an integer of from 3 to 5, and y is from 6 to 1 2. See also U.S. 
Patent 3,929,678 to Laughiin et al., issued December 30, 1975 (detergent composition containing 
polyethoxy zwitterionic surfactant plus other detergent surfactants); U.S. Patent 3,925,262 to Laughiin et 
al., issued December 9, 1975 (detergent composition containing polyethoxy zwitterionic surfactants with 
detergent builders); U.S. Patent 4,157,277 to Gosselink et al., issued June 26, 1979 (C 4 polyoxyalkylene 

30 zwitterionic surfactants useful in detergent compositions); U.S. Patent 4,165,334 to Gosselink et al., issued 
August 21, 1979 (sulfonium-type polyethoxy zwitterionic surfactants). 

These polyethoxy zwitterionic surfactants are generally compatible with other detergent surfactants 
such as the nonionic, zwitterionic and ampholytic types. However, as suggested in the Wentler et al. patent, 
most anionic surfactants interfere with the particulate soil removal performance of these compounds; 

35 anionic soils such as fatty acids likewise interfere. Because anionic detergent surfactants form the most 
important class of such materials for use in detergent compositions, the lack of compatibility between 
these polyethoxy zwitterionic surfactants and anionic surfactants poses a significant handicap where 
particulate (clay) soil removal is desired. 

In addition to clay soil removal, one of the other properties mentioned in the Laughiin et al. patents 

40 with regard to these polyethoxy zwitterionic surfactants is the ability to keep the removed soil in 
suspension during the laundering cycle. Soil which is removed from the fabric and suspended in the wash 
water can redeposrt onto the surface of the fabric This redeposited soil causes a dulling or "graying" effect 
which is especially noticeable on white fabrics. Because soil is normally hydrophobic, this graying effect is 
a particularly important problem for those fabrics made in total or in part from hydrophobic fibers, e.g. 

& polyester. 

To minimize this problem, anti-redeposition or whiteness maintenance agents can be included in the 
detergent composition. Besides the previously mentioned polyethoxy zwitterionic surfactants, there are a 
variety of other compounds which can be used as anti-redeposition agents. One class of agents are the 
water-soluble copolymers of acrylic or methacrylic acid with acrylic or methacrylic acid-ethylene oxide 

so condensates disclosed in U.S. Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another class of anti- 
redeposition agents are the cellulose and carboxymethy (cellulose derivatives disclosed in U.S. Patent 
3,597,416 to Diehl, issued August 3, 1971 (ionic combination of dodecyltrimethyl phosphohium chloride 
and sodium carboxymethylcellulose), and U.S. Patent 3,523,088 to Dean et al., issued August 4, 1970 
(combination of alkali metal carboxymethylcellulose and hydroxypropylcelluiose). A mixture of 

55 compounds has also been used to provide not only anti-redeposition, but also day soil removal properties. 
See U.S. Patent 4,228,044 to Cambre, issued October 14, 1980, which discloses detergent compositions 
having anti-redeposition and clay soil removal properties which can comprise a nonionic alkyi polyethoxy 
surfactant, a polyethoxy alkyl quaternary cationic surfactant and a fatty amide surfactant 

These anti-redeposition agents do have a number of significant handicaps. While effective to keep soil 

50 suspended, these compounds may lack additional clay soil removal properties. Moreover, as disclosed in 
the Diehl and Dean et al. patents, mixtures of compounds can be required to achieve the anti-redeposition 
benefit. To the extent that there are combined anti-redeposltion/clay soil removal benefits as disclosed in 
the Cambre patent, mixtures of compounds are also required. 

it is therefore an object of the present invention to provide compounds useful in detergent 

65 compositions which provide particulate soil, especially day soil, removal benefits. 
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It is a further object of the present invention to provide compounds useful in detergent compositions 
which provide clay soil removal benefits and are anionic detergent surfactant compatible. 

It is yet another object of the present invention to provide compounds useful in detergent 
compositions having anti-redepos'ttion properties. 

,t is yet a further object of the present invention to provide compounds useful in detergent 
compositions which combine both clay soil removal and anti-redeposition properties. 
These and further objects of the present invention are hereinafter disclosed. 

» 

*"*S ""patent 3,671,305 to Brown et al. issued June 20, 1972, discloses zwitterionic monomers which 
form Slymers used to treat films, sheets, and filamentary materials so as to give them a durable, 
hydrpphilic, anti-static, anti-soiling, soil releasing finish. These monomers have the formula: 

R' 



H^C = C(R°)-C-Z-A-(0-A) n -N + -A'-R-0 - 
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wherein n is 0 to 10; R" is hydrogen or methyl; Z is oxygen or— NH— ; A can be a Cr-C, alkytene group 
(eXethylene) when n is 1-10; R' and R 2 can be C-C 4 alkyl; A' is C,-C 4 alkylene; and R can _ be _SO^ 
US Patent3,671,502 to Samouret al. issued June 20, 1972, discloses co-polymere useful as binders in 
the production of non-wovens. These copolymers consist essentially of from about 5 to about 90% ot a 
monomer having the formula: 



1 



HjC = C - CA-Rg-N^CHjinj-X 



wherein R, is hydrogen or methyl; A is oxygen or -NH-; R a is ethytene, propylene, ^Ydroxypropylene 
or 2-acetoxypropylene; R, and R 4 are alkyl; n, is 1 to 4; and X" is SOa- or CO,-; and from about 10 to 
about 95% by weight of a hydroxyacrylate such as a polyglycerol acrylate/methacrylate having the 

formula: R- 0 R" 



H 2 C = C - C-0-(CH 2 -CH-(CH2)n 2 -0-)n 3 H 



wherein R' is hydrogen or methyl; R" is hydrogen, methyl or hydroxy; n a is 0 when R" is hydrogen or 
methvl (e.g. an ethylene group); and n 3 is 2 to 4. ■ ■ 

U S Patent 3,838,057 to Barnes et al. issued September 24, 1974. discloses toilet bars containing 
ethoxylated quaternary ammonium compounds, including ethoxylated, quaternfced polyethyleneimines 
(PEIs) taught to be useful in the detergent, textile, and polymer industries, as anti-static and softening 
agents. These ethoxylated quaternized PEIs have the formula: 
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H( N + CH 2 CH 2 -) n HnX" 
(E0) x 

wherein R, is a compatible quaternary nitrogen substituent; n is attest ^^^^f « 8 
compatible anion. Preferred compounds are those where R, is a C^-C^ alkyl group or me g p 

R'COO(EO) y — CH s CHOHCHr- 

R' is a C*-C~ alkvl group and y is from 3 to 40. See also U.S. Patent 4,179,382 to RudWn et al.. Issued 
oll^S^^^iw^ to Young, issued May 1, 1979; andEuropean Application 2.085 to 
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Rudkin et al., published May 30, 1979, which disclose ethoxylated quaternired polyamines having C^to 
alley! or alkenyl groups attached to one of the nitrogen atoms useful as fabric softeners, 

US. Patent 3,531/417 to Morehouse issued September 29, 1970, discloses polysiloxanes having sulfo- 
nated polyoxyalkylene groups useful as wetting agents, emulsifiers and detergents. These siloxanes can be 
used in aqueous solutions at up to 20% by weight, and usually at 0.01 to 1% by weight These siloxanes 
contain 1 to 100 mole % of units having the formula: 



M0 3 SC a H 2a (C b H 2b 0) c< CH 2>x CHCH 2 Si0 3-y 



wherein m is a cation (e.g. sodium); R can be hydrogen; R' can be methyl; a can be 3; b can be 2 or 3; c is 1 
to 100; x is 0 or 1; y can be 1; and d is 1 to 4. Example 1 discloses one such siloxane having the formula: 

MeaSiOtMeaSiOzotNaOsSCaHeO^HgO),* 

(CzH^hAHeSiMeOl^iMea 

which was used as a detergent for soiled cotton (1% aqueous solution). See also U.S. Patent 3,531,507 to 
Morehouse issued September 29, 1970 (polysiloxanes having sulfonated or sulfated polyoxyalkylene 
groups useful as detergents); US. Patent 3,513,183 to Morehouse issued May 19, 1970 (polysiloxanes 
having sulfated polyoxyalkylene groups useful as detergents); U.S. Patent 3,997,580 to Morehouse issued 
December 14, 1976 (polysiloxanes having sulfated polyoxyalkylene groups useful as detergents). 

U.S. Patent 3,875,202 to Steclder issued April 1, 1975, discloses monomers useful in the preparation of 
co- or ter-polymeric films and fibers, and especially to build in anti-static properties. These monomers have 
the formula: 

f 

R- ( CH 2 ) m -0- ( CH 2 CH0) n S0 3 M 

wherein R can be vinyl or allyl; R t is either hydrogen; methyl or ethyl; m is 1—10; n is either 0 or a number 
from 1 to 100; and M is either ammonium or an alkali metal. Example 11 discloses a co-polymer of an allyl 
polyethoxy sulfate (n equal to about 5) with vinylacetate. U.S. Patent 3,839,393 to Steckler issued October 1 , 
1974, discloses a similar monomer having the formula: 
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1 



CH 2 = C-COO-(CH 2 -CH-0-) n S0 3 M 

wherein R is either hydrogen or methyl; R t is either hydrogen or an alkyl of from 1—22 carbon atoms; n is 1 
to 3 when is either hydrogen or an alkyl of 1—2 carbon atoms and M is either ammonium or an alkali 
metal. Example 8 discloses a polymer formed between one such monomer and styrene, N-butyl acrylate 

and rnethacrylic add. . 

U.S. Patent 3,301,783 to Dickson, et al., issued January 31, 1957, discloses oxyalkylated, acylated, 
alkylated, carbonylated and oleflnated derivatives of polyalkylaneimines, in particular polyethyleneimines 
(PEIs). For the oxyalkylated derivatives, the alkylene oxide (e-g. ethylene oxide) is reacted with the 
polyalkyleneimine in a mole ratio of from 1:1 to 1000:1, and preferably in a ratio of from 1:1 to 200:1. 
Among the ethoxylated PEIs disclosed are Examples 1— 0 7 and 1— 0 a formed by condensing 105 and 200 
moles, respectively, of ethylene oxide with a 900 M.W. PEL The degree of ethoxytation calculates out to 
about 4.5 and about 8 ethoxy groups per reactive site, respectively. See also Examples 27— 0 5 and 27— 0 6 
which disclose ethoxylated polypropyleneimines (M.W. 500) which have about 4 and about 8 ethoxy units 
per reactive site, respectively. Amongst the numerous disclosed uses of these polyalkyleneimine 
derivatives is a teaching that they are useful as detergents, softening agents, and anti-static agents. 
Preferred uses disclosed by this patent are as chelating agents, lubricating oil additives, emulsifying 
agents, and cutting oils. 

U.S. Patent 2,792,371 to Dickson, issued May 14, 1957, teaches a process for breaking petroleum 
emulsions with oxyalkylated tetraethylene pentaamines (TEPA). Ethoxylated TEPAs specifically disclosed 
include those having about 5 (Example 3aa), about 7 (Example 4aa), about 8.5 (Example 5a) and about 15.5 
(Example Be) ethoxy units per reactive site. Similarly, U.S. patent 2,792,370 to Dickson issued May 14, 1957, 
teaches a process for breaking petroleum emulsions with oxyalkylated triethylene tetramines (TETAs) 
including those having about 5.5 (Example 3aa), about 7.5 (Example 4aa), about 9 (Example 5a) and about 
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16.5 (Example Be) ethoxy units per reactive site. See also U.S. patent 2 79 2£7 2to JJ 
1957 (oxyalkyleted higher PEAs used to break petroleum emulsions); U.S. patent 2,792,369 to Dicteon, 
issued May 14, 1957 (oxyalkyleted diethylene triamines used to break petroleum emulsions). 

U.S Patent 4,171,278 to Andree et al, issued October 16, 1979, discloses cold water detergent 
compositions containing a detergent surfactant (e.g. anionic) and a hydroxyalkyl amine In a weight ratio of 
100:1 to 1:1. The amine can have the formula: 



•CH-R, 



0(CH 2 -CH0) m H 



A— N 




R 4 

(CH 9 CH0) n H 



(CH 2 CHO) 0 H 
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wherein R, is C-C 6 alkyl; R. is H or C-C. alkyl; R, + have 6-20 carbon atoms; R, is H or methyl; m, 
n, and o, are each 0 to 3 and A is bridging group such as 

I 3 



•N 



(CH> 



(CH 2 CH0) p H 



wherein R 9 is H or methyl; x is 2 to 6; y is 1 to 3; snd p is 0 to 3; the sum of m to p being 1 *»■* and 
oreferably 1 to 2. See also German Patent Document 2,165,900 to Henkel. published July 5, 1973, which 
discloses a washing agentfor graying prevention formed by the reaction product a PE wrth an alkylgh/ci- . 
dylether and ethylene oxide (2-hydroxyethyj moiety at each reactive site when ethoxylated). 

"^SSTSSU? bSSSS relates to zwitterionic polymers having clay soil removaUantl-redepoertion 
DroDerties These polymers comprise a polymer beckbone, at least 2 M groups and at least one L— X group, 
where* M i a S group attached to or integral with the backbone and contains an N+ positively 
Tamed center; X is an anionic group or a mixture of anionic and nonionic groups; and L is a hydroph.lic 
SJKS | gmups M and IX or connecting X to the beckbone. L also contains the polyoxyelkytene 
mo£y M(R'OUCH 2 CH 2 0) n )- f wherein R' is C-C. alkylene or hydroxyalkylene, m end n ere numbers 
SthaUhe moiety ^CHeCH^),,- comprises at least 50% by weight of said polyoxyalkylene moiety, and 

" ' S Thlfpreint invention further relates to detergent compositions which comprise from 0.05 to 95% by 
weiaht of these zwitterionic polymers or mixtures thereof. These detergent compositions further comprise 
Z Vto 75% by weight of e nonionic. anionic, ampholytic, zwitterionic, or cationic detergent surfattent or 
mixture thereof. In addition to these detergent surfectents, the detergent composrtions can optionelly 
comorise from 0 to 80% by weight of e detergent builder. 

fhfzwSrionic polymers of the present invention provide clay soil removal benefits while being 
anionic d^enJeTsurfactent compatible. It is believed that the positively charged catiomc groups^ cause 
adsorption of the polymer onto the negatively charged layers of the day particle, is »'so beheved that the 
hvdroDhilic ethoxy units attached to the polymer backbone swell the cley particle so that it loses its 
cohesfve ^ character and is swept away in the wash water. It is further believed that the negatively charged 
Stegroups attached to the hydrophilic chain aid in forcing apart the negatively charged layers of the 

ClaV The rto a C nt^-redeposition benefits provided by these zwitterionic polymers are also believed to be due to 
the positively charged cationic groups which cause it to be sdsorbed onto soil suspended inthe wash 
w£e r As more and more of these polymers adsorb onto the suspended soil, H becomes encased with n a 
SophiliT layer provided by the^ttached ethoxy units. As such, the hydrophillcaly encased soil is 
Prevented U redepositing on fabrics, in particular hydrophobic fabrics such as polyester, durmg the 
laundering cycle. Moreover, the negatively charged anionic groups are believed to aid w i this Process by 
keeping tfie^ncased soils from agglomerating into larger masses which could be trapped by the washed 

65 fabric. 
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» 

Zwitterionic Polymers . ^ j ^ 

The water-soluble zwitterionic polymers of the present Invention compnse a polymer backbone, ana at 
least 2 M groups and at least one L— X group, wherein Mis a cationic group attached to or integral ' wittv the 
backbone; X is an anionic group or a mixture of anionic or nonionic groups; and L is a hydrophllic chain 
5 connecting groups M and X or connecting X to the polymer backbone. . 

As used herein, the term "polymer backbone" refers to the polymenc moiety to which groups M and 
L— X are attached to or integral with. Included within this term are oligomer backbones (2 to 4 units), and 
true polymer backbones (5 or more units). . 
As used herein, the term "attached to" means that the group is pendent from the polymer backbone, as 
10 represented by the following general structures A and B: 

S 5 L n 

• i B 

L A X 

is . I 

X 

As used herein, the term "integral with" means that the group forms part of the polymer backbone, 
examples of which are represented by the following general structures C and D: 
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L r L D 

I u » 

X X 

Any polymer backbone can be used as long as the zwitterionic polymer formed is water-soluble and 
has clay soil removal/anti-redeposition properties. Suitable polymer backbones can be derived from the 
polyurethanes, the polyesters, the polyethers, the polyamides, the polyimides, the polyacrylates, the poly- 
acrylamides, the polyvinylethers, the polyethylenes, the polypropylenes and like polyalkylenes, the poly- 
styrenes and like polyalkarylenes, the polyalkyleneamines, the polyalkyleneimlnes, the polyvinylamines, 
the poryallylamines, the polydiallylamines, the polyvinyl pyridines, the polyaminotriazoles, polyvinyl 
alcohol, the aminopolyureylenes, and mixtures thereof. 

M can be any compatible cationic group which comprises an N + (quaternary), positively charged 
center. The quaternary positively charged centers can be represented by the following general structures E 
and F: 

I 



I 




Particularly preferred M groups are those containing a quaternary center represented by general structure 
E. The cationic group M is also preferably positioned close to or integral with the polymer backbone. 

X can be any compatible anionic group, or a mixture of anionic and nonionic groups. Suitable anionic 
groups include S0 3 ~, OS0 3 ", and CO a ~. Particularly preferred anionic groups-are SO s ~ or 0S0 S "\ Suitable 
45 nonionic groups include hydrogen (H), C^— C 4 alkyl or hydroxyalkyi ester or ether groups, or mixtures 
thereof. The particularly preferred nonionic groups are H and methyl ether. A mixture of from 1 to 100% 
anionic groups and from Oto 99% nonionic groups is suitable. A mixture of from 50 to 100% anionicgroups 
and from 0 to 50% nonionic groups is typical. ■ 

The zwitterionic polymers of the present invention normally have a ratio of cationic groups M to 
so anionic groups X of 1:1. However, by varying the amount of anionic X groups in the polymer, or by 
appropriate copolymerization of cationic, anionic (i.e. containing the group L— X), or mixed cationic/anionic 
monomers, the ratio of cationic groups M to anionic groups X can be varied. The ratio of groups M to 
anionic groups X can usually range from 1 :2 to 100:1. In preferred zwitterionic polymers, the ratio is from 
1:1 to 50:1. The polymers formed from such copolymerization are typically random, i.e. the cationic, 
55 anionic, or mixed cationic/anionic monomers copolymerize in a nonrepeating sequence. 

The units which contain groups M and groups L— X can comprise 100% of the zwitterionic polymers of 
the present invention. However, inclusion of other units (preferably nonionic) in the polymers is also 
permissible. Examples of other units include acrylamides, vinylethers, and those containing unquatemized 
tertiary amine groups (M 1 ) containing an N center. These other units can comprise from 0 to 90% of the 
60 polymer (from 10 to 100% of the polymer being units containing groups M and L— X, including M — L— X 
groups). Usually, these other units comprise from Oto 50% of the polymer (from 50 to 100% of the polymer 
being units containing groups M and L— X). 

The number of groups M and L— X usually ranges from 2 to 200 each. Typically, the number of groups 
M and L— X are each from 3 to 100. Preferably, the number of groups M and L — X are each from 3 to 40. 
55 Other than moieties for connecting groups M and X, or for attachment to the polymer backbone, 
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10 



moieties -<R'OL- ^--£»fWr«™ W)_ moires. R' is preferably C,He (propylene); m is 
preferably form blocks of j^R'OJrf- a " d ^ 2 i H e 2 °L 0 SSfene moiety consists entirely of the moiety 
P referablyfrom0to5,andmostprefera^ * 85% ^ ^ rf the 

^Se7em^i» 

usually from 3 to 100. Preferably, n is from 12 to 1 42. together and attached to group M or to 

— ~i — — 

M l ' 1 

, 1 . L L H 



»« if » 

x x 
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P The level at which the ^«erion.c 4>olymer(s) can ^.^3^ type of detergent formulation 
present invention can vary widely depending . upon JJJjgJE^RS as laundry detergents, laundry 

Siquid. granular), and the benefits d t f t ^ in an amount «? *T °f 

additives, and laund^ pretreatmente Gently, th^se P"*™^ 0-1 to 10 % by weight for laundry 
to 95% bv weight of the composition, with the usuai range % . weiaht G f the po ymer of the 

feSgentt. Preferred detergent compositions W^fromO.^ %JS£7£** at from 1 to 3% by 
present invention. For these PJ^rrod « ^^^^SS^^iSn ppm, preferably from 10 
weight.The polymer to U.S. usage levels, and normally 
ppm to 100 ppm, of the polymer in tnewasn •onraon European usage levels. 



A. PolyMlam ft**. *?>T^/5**!!jL dan** from polyurethares. polyesMrs. polyethe™ o, 
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I 

U 5 



(R 5 ) k -C(WV CH 2 a, 2f )) n 1 - (R : ) P" X 




.6 



45 -I— (A 1 -R 1 - A 1 ) -R 2 



x 




II 



so 




R 7 n 

R l . a 1 ), R 2 - f " r3 "4- 111 
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ooo oft 



wherein A 1 is -«(-, -OK -C0-. -0C- or -C-; 
• R R 
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arylene or alkarylene, or a Cf-Cg . - R2 is _b«-_ except when A 1 is 

0-0 or N — 0 bonds are formed with A , when x is i, k is n 
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0 

JL 

5 or is — (0R 8 ) y — or —OR 5 — provided that no 0—0 or N — 0 bonds are formed with A\ and R* is — R 6 — , 
except when A 1 is 

0 
J- 

10 

or i s _(Reoy_ y or — R s O— provided that no O-O or 0 — N bonds are formed with A 1 ; when x is 0, R 2 is 

-(OR 8 )-. -OR 5 -, -COR 5 -. -0&R 5 -. -OCOR 5 , -NCR 5 , 
is 0 0 0 RO 

0 

-NCOR 5 -, -CNR 5 -, or -OCNR 5 -, and R 3 is -R 5 -; 

I H Ml I 

20 RO OR R 

R 4 is d— C 4 alkyi or hydroxyalkyl, — (R 8 0) q — R 8 , or the moiety —(R 8 ) k —[{C3H 6 0) m (CH 2 CH 2 0) (l l—{R 8 )p—X; R 8 
is 0,-0,2 alkylene, hydroxyalkylene, alkenylene, arylene, or alkarylene; each R 8 is 0,-04 alkyi or 
hydroxyalkyl — (R 8 0)<, — R 9 , or two R 6 together form the moiety — {CH 2 ) r -nA*— (CH 2 ) 8 — , wherein A 2 is ~ 
or— CHa— ; R 7 is H or R 4 ; R 8 is C*- Q, alkylene or hydroxyalkylene; R 8 is H, 



II 

0 



. j, or a mixture thereof; X is S0 3 ", 0S0 3 ~ or C0 2 ~; k is 0 or 1 ; m is from 0 to 5; n is at least 3; m and n are 
numbers such that the moiety — (CH 2 CH 2 0) 0 — comprises at least 85% by weight of the moiety 
— l(C3H 6 0) m (CH 2 CH 2 0) n l— ; p is 1, or 0 only when X is S0 3 ~; q is from 1 to 100; r is 1 or 2, s is 1 or 2, and 
r + s is 3 or 4; y is from 2 to 20; the number of u, v and w is such that there are at least 2 N+ centers and at 
35 least 2 X groups. 

In the above formulas, A 1 is preferably 

0 0 

« L. 
-NC- or -CN- 

40 f i 

R Rj • 

A 2 is preferably — O— ; x is preferably 1 ; and R is preferably H. R 1 can be linear 
<5 (e.g. -CH 2 CH 2 -, -CH 2 -CH 2 -CH 2 - , -CH 2 -CT-) or 



0 



CH, CH, 
I 3 | 3 



a, branched (e.g. -CH 2 -CH-, -CH 2 -CH-) 

0 



alkylene, hydroxyalkylene, alkenylene, cycloalkylene, alkarylene or oxyalkylene; when R 1 is a Cz — C 3 
55 oxyalkylene moiety, the number of oxyalkylene units is preferably from 2 to 12; R 1 is preferably Ca— C 6 
alkylene or phenylene, and most preferably C*— C 6 alkylene (e.g., ethylene, propylene, hexamethylene). R 2 
is preferably — (0R 8 ) y — or —OR 8 —; R 3 is preferably — {R a O) y — or — R 8 © — ; R 4 and R 8 are preferably methyl 
or — (R 8 0) Q — H, and most preferably methyl. Like R\ R 8 can be linear or branched, and is preferably Ci— C3 
alkylene; R 7 is preferably H or Ct— C3 alkyl; R 8 is preferably ethylene; X is preferably S0 3 " or OS0 3 "; k is 
so preferably 0; m is preferably 0; p is preferably 1 ; q is preferably from 2 to 40; r and s are each preferably 2; y 
is preferably from 2 to 12. 

In the above formulas, n is preferably at least 6 when the number of N+ centers and X groups is 2 or 3; 
n is most preferably at least 12, with a typical range of from 12 to 42 for all ranges of u + v + w. For 
homopolymers (v and w are 0), u is preferably from 3 to 40, and is most preferably from 3 to 20. for random 
es copolymers (u is at least 1 or preferably 0), v and w are each preferably from 3 to 40. 
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B. Polyacrylate. Polyacrylamide, P^/ny/etfrer . polyacrylates, polyacrylamides. 



(«*> 



IV 



(R 3 )2 .iLL- (R 2) 1[ .t(C3H 6 0) ffl (CH 2 CH 2 0) n 3-(R > p -* 



(R 2 ) t -C(C 3 H 6 0) ffl (CH 2 CH 2 0) n ].(R 2 ) p -X 



•H -(R J3 



25 



wherein A 1 is 



30 



.0-, -f . -n20-. Jjt. -CN-. -OCN- 



R R 



0 

H 



35 



Jo-, I-, or -NCN-. 

D D 



AO 



45 



50 



R R 

R is H or C-C, aM or ^^T^ 

arylene or alkarylene, ^^^9^ .JS? alkjf or hydroxyalkyl, ^R%>,-^ 6 , the ™° 4 ,9ty 
alkenylene, arylene or altary lene; each R '^"J/^^er form the moiety ^CHJr-AMClW-, 

^emoW^CH^Qc^)!-; *W™ ° r hydroxyaikylene; * is H, 

— CR. 

II 
0 

- f»n -.5i a iorO-kis1orO:misfromOto5;nisatleast3;m 
_R, or a mixture thereof; X is SO,", OS0 3 or CO, . , slorO k toU* ^ ^ . 

and n are numbers such that the ™'**^^CHaO> n J^gfJ"^ , t0 100; r is 1 or 2, s is 1 or 2 and 

i« th« above formulas, A 1 is preferably 



In the above formulas, A 1 is preferably 

0 0 

55 ( II 

-CN-, -CO- or -0-; 
R 

A» is preferably -0-; R is preferably H. B 1 can be linear (e.g. 
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I 3 



-CH 2 -CH- f -CHg-CH-CHg-, -CH-CH-) or branched (e.g. - CH 2 -C-, 



\ n 3 Cj) 



CH. 

-OLCH-, -CH~C-" f -CH.C-) 



substituted alkylene, hydroxyalkylene, alkenylene, alkarylene, or oxyalkylene; R 1 is preferably substituted 
Ca— Cg alkylene or substituted C*— Cg oxyalkylene, and most preferably — CH 2 CH— or 



CH 



3 



9n Each R 2 is preferably C*— C3 alkylene; each R 3 and R 4 are preferably methyl or — (R 5 0) q H and most 
preferably methyl; — R 6 — is preferably ethylene; X is preferably S0 3 " or OS(V; i is preferably 1 ; k is 
preferably 0; m is preferably 0; p is preferably 1 ; q is preferably from 2 to 40; r and s are each preferably 2. 
In the above formulas, n, u, v and w can be varied according to the n, u, v and w for the polyurethane. 

w C Polyalkyleneamine, Polyalkyleneimine 

Another class of suitable zwitterionic polymers are derived from polyalkyleneammes, 
polyalkyleneimines. These polymers comprise units selected from those having formulas VII, VIII and IX: 



(R 2 )h r . ( ? 2) d 



f ^ X L ( t3) |t -[(C 3 H 6 0) |n (CH 2 CH 2 0) n ]-(R 3 ) r Xj y 



VIII 



(R 2 ) 



.[(C 3 H 6 0) |n (CH 2 CH 2 0) n ].(R 3 )p-Xj 2 



IX 



40 wherein R 1 is C*— Cia alkylene, hydroxyalkylene, alkenylene, cycloalkylene, arylene or alkarylene, or 
a Cz-Cz oxyalkylene moiety having from 2 to 20 oxyalkylene units provided that no O — N bonds are 
formed; each R 2 is C t — C 4 alkyl or hydroxyalkyl, — (R*0) q — R 5 , or the moiety 
^R3j K ^ (( ^ H6 o) m (CH2CH 2 0) r! MR 3 )p--X; each R 3 is 0,-0,2 alkylene, hydroxyalkylene, alkenylene, arylene 
or alkarylene; R 4 is Cr-Cs alkylene or hydroxyalkylene; R 5 is H, 



1 

O 

so — R r or mixture thereof, wherein R is C,— C 4 alkyl or hydroxyalkyl; M' is an N+ or N center; X is S0 3 ~, 
OS0 3 - or C0 2 ", or a mixture thereof with H; d is 1 when M' is N+ and is 0 when M' is N; e is 2 when M' is 
N+ and is 1 when M' is N; k is 1 or 0; m is from 0 to 5; n is at least 3; m and n are numbers such that the 
moiety — (CH 2 CH 2 0} n — comprises at least 85% by weight of the moiety — [(C3HeO) m (CH 2 CH 2 0) 0 ]— ; p is 1 , 
or 0 only when X is S0 3 " or H; q is from 1 to 1 00; the number of x, y and z is such that there are at least 2 M' 

ss groups, at least 2 N+ centers and at least 2 X groups. 2 
In the above formulas, A is preferably -0-; R 1 can be varied like R 1 of the polyurethane; each R 
is preferably methyl, -<R 4 0) q -H, or the moiety -(R 3 ) lt ^(C^He) m (CH 2 CH 2 0)l-(R 3 ]p»-X; each R 3 is pre- 
ferably CV-Ca alkylene; each R 4 is preferably methyl (R 0) q H, or the moiety 
— (R 3 )k-4(C3H 6 0) m {CH 2 CH 2 0)J-<R 3 )p— X; R 4 is preferably ethylene; X is preferably S0 3 - or a mixture 

so thereof with H; k is preferably 0; m is preferably 0; p is preferably 0; q is preferably from 2 to 40; r and s are 
each preferably 2. 

In the above formulas, n is preferably at least 6 when the number of M' groups and X groups are each 2 
or 3; n is most preferably at least 12, with a typical range of from 12 to 42 for all ranges of x + y + z. 
Typically, x + y + 2 is from 2 to 40, and preferably from 2 to 20. For short chain length polymers, x + y + z 
es can range from 2 to 9 with from 2 to 9 N+ centers and from 2 to 11 X groups. For long chain length 
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comprise units having the general formula: 

t L-V -t^'-v -wvv-Sv ?™fe«)„-« 

the following general formula: 

[HaN].— tCH 2 CH 2 Nl,— {CHaCHoNl,- [CHaCHaNHJ, 

wherein x + y - * is f rom 2 to 9. and a is 0 or 1 ^^^S^S^S^f JSSSSffi 
attached to each nitrogen atom represents ^^.^Lff ESSES he obtained by reactions 

The minimum, degrn ol MtocylMtoo Mpnd Wta^v -Ti»l2 or3.nl. piiSaWy 

represented by the general formula: 

* h 2 N [CH 2 CH/4— I, l-CHiCHaN-l,— ICH 2 CH 2 NH J x 

I 

wherein the sum of x. y and z "P-^^^ 
a molecular weights previously spectfied. ^ ou W"™* P°^ l°^^™ amlne gro ups present in the 

f0llOWS: -CH 2 CHa^NH 2 30% 



50 



— CH2CH2— NH — 40% 

-CHaCHj-N— 30% 

I 



55 



50 



e»oxylatl<m.Th.»rei.«er,b.^ hydmchlotlc add. 

U S Patent 2,553,696 to Wilson, issued May 21, 1981. ^ k- 

. . ~ 1 A i formulae n is at IfiBS 



55 



of at least 600, n is usually at least 1 2, with a typical range of from 1 2 to 42. 
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w 



is 



20 



25 



30 



35 



40 



45 



°- Di SS IS'Kitable zwitterionic polymers are those derived from the diamines. These 
polymers comprise units selected from those having formulas and X and XI: 



50 



■(CH,) 



(CH,). 



-(R z ) p -x 




XI 



-{R'OL-R 8 , 



the moiety 




• 1 

O 

_R, or mixture thereof, wherein R is C,-C 4 alkyl or hydroxyalkyl; X is SO,". OSO," < or COT, or nuxture 
Serf with H; k is 1 or 0; m is from 0 to 5; n Is at least 3; m and n are numbers ; such that tit .moiety 
_/rM ch G\ — comDrises at least 85% by we ght of the moiety — [(CsHaOUCHaCHaOM— , p is l , or u omy 
wh^ X fe SO " ^ qTEim 72 100; ris 1 or 2, s is 1 or 2, and r + s is 3 or 4; x is 1 orO; y is 1 when x is 0, 

° f X jr!K5i folulas, A is preferably -0-; R 1 is preferably methyl or -fO^«d moj 
oreferabtv methyl; each R 2 is preferably C*-C alkylene; each R s is preferably methyl or ^R/0 «,-H, and 
SWfeS mS; R* is preferablylttlylene; X is preferably S0 3 " or mixture thereof wrth H;k is 
Sefer!b7oTm is preferably 0; p is preferably 0; q is preferably from 2 to 40; r and s are each preferably 2. 

In*e above formulas, n is preferably at least 6 when the number of N+ centers and X groups are each 
2orJnfepXra^ 

and u is from 3 to 40, and preferably from 3 to 20. 

Methods for Making Zwitterionic Polymers 

K KSthane versions of the present invention can be prepared according to the following general 
55 scheme: 
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OH 



(OCH 2 CH 2 ) n -N 



H 



Na 




OCH 2 CH 2 ) n "OH 



+ TsCl- 



HN 

\ 




OH 



(0CH 2 CH 2 ) n 0Ts 



+ Na 2 S 2 0 5 



HC1 



-O^SX^'NOCHjCH^-N 



^•OH 



OH 



+ MeBr 



■0 3 S^^(0CH 2 CH 2 ) n -N -Me 

X.OH 



+0CNC 6 NC0 



Me 



s 



0 
II 



O^N 



0CNC,NC 
H 6 H 



(CH 2 CH 2 0) n /N^S0 3 



- J u 



Bu 2 Sn( OgCCjj^ 



The synthesis of one such polymer is described es follows: 

Example 1 • 

Step 1 : Ethoxylation alcohol. 5.5 grams (0.24 moles) of metallic 

respective ethoxylated compound (n = 26). 

Step 3: Amination } f diethano | amin e. After heating at 
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SteP T^"e aSted Compound (926 g, 0.87 moles) from step 3 was dissolved ir iH^O and then 12/VHCl was 
added until the pH was 6-7. The temperature was then raised to 90°C and Na^Os (193 g) was a™ with 
continuous stirring and air bubbling. The reaction ran for 6 hours at which point additional Na a S 2 0 8 (200 g) 
5 was added and the reaction continued for 24 hours more. 

The reaction mixture was worked up by adding 3 volumes of water and 0.75 volumes of 
dichloromethane. After gentle shaking, the clear lower layer was drawn off and the upper layer was then 
extracted twice more with dichloromethane. The aqueous phase was then 1 saturated with potassium 
carbonate (4000 g) and then reextracted with several portions of dichloromethane. The combined 
10 dichloromethane extracts were stripped to give 900 g of bis (hydroxyethyl) aminopdlyethoxy (26>-3- 
propanesulfonate as an oil. 

Step 5: Quaternization . _ . .... . 

The aminosulfonate compound (899 g, 0.87 moles) from step 4 was dissolved in ethanol. I Methyl 

is bromide was introduced through a fritted inlet below the surface of the reaction mixture until 240 g (2.5 
moles) had been added. After 2.5 hours, the reaction was nearly complete. The insoluble salts present in 
the reaction mixture were removed by filtration. The filtrate was treated with a mixed I bed I (H-OH) resin to 
remove dissolved salts. Water (250 ml) was added to make the filtrate clear and then the filtrate was treated 
with three 453 g (1 lb.) portions of resin. After resin treatment the conductivity of the filtrate was 7 \x mho/ 

20 cm The resin was filtered out and the combined filtrates and washings (6000 ml) were stnpped to an oil 
(600 g) and then further stripped in a Kugelrohr at80 e -100°Cfor5 hours under vacuum (less than 133.3 Pa 
(1 mmHg) pressure) to give a light yellow oil (575 g) which contained the zwrtterionic monomer. This 
yellow oil crystallized on standing. 

25 Step 6: Polymerization ■ u ■ 

The zwitterionic monomer (75 g, 0.07 moles) from step 5 was dissolved in chloroform free of ethanol 
stabilizer. The monomer had previously been evacuated in a Kugelrohr at 80°— 90°C under a vacuum 
(pressure of 133.3 Pa (1 mmHg)) for at least 18 hours. The monomer in the chloroform was then dried 
overnight with 0.3 nm (3 A) molecular sieves and then transferred to a dry flask (equipped with mechanical 

so stirrer) under argon. To the monomer was added dibutyltin dilaurate catalyst (2.6 g, 0.058 mole equiv.) in 
chloroform under argon. To the stirred reaction mixture was then added hexamethylenediisocyanate 
(7 9 g 0 05 moles) over a 5 minute period. The reaction mixture was stirred at room temperature for 18 
hours. The chloroform was removed under a vacuum at about 70°C to give about 85 g of the desired 
polymer (u = 5) as a viscous liquid or solid. 

B. Random Copolymer of Anionic Ethoxyfated Acryfate and Cationic Methacrylamide 

The random copolymer versions of the present invention can be prepared according to the following 
general scheme: 

< 
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Ma 




(OCH 2 CH 2 ) n -OH 



+ 



Na 2 S0 3 



0 CI 




(0CH 2 CH 2 ) n -0H 



9 



.- 



0 

^4 



(CH 2 CH 2 0) n 




HvAv/ NMe 2 



( 



(§)?0-) 




The synthesis of one such random copolymer is described as follows: 



Example 2 

Step 1: Preparation of Anionic Monomer 

"^yTSlo. was ethoxylated using step 1 of *e SSSSM^^ 

(1 .0 moles) of sod.um sutfite in 300 J*"""" *sumj and ^ gy8tem 

was then added to provide 1600 ml of a two P^^T' ^ rated not and the upper layer was extracted 
heated on a steambath overnight The two ^ were JJ^^Bd^ ^ chloroform to provide an 
with toluene. The new lower layer which formed ™^^^ dju8ted to P H 9-10 and stripped of 
aqueous solution contain.ng , the des,red £*£™J ffg^^J^ a ^ d centrifuged to remove 

S^Stt of sodium po.yethoxypropanesulfonete. 
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b ' WuJ SSXIopanesuHbnate was converted to the respective acrylate ester by treating 
27.5?S*e sKS!e7n?5%| P of tetrahydrofuran with 4.47 g of acryloly. chloride .under ^trogen. 
Pyridine was added gradually over 25 minutes with the temperature being kept in the 23°-^C range 
Ke racSn mfxture had stood overnight, 1.75 g of acryloyl chloride and 1.5 ml o pyndm were 
added and allowed to react for 0.5 hours. Then 100 ml of saturated NaCI solution was added, and after 
mta?g the Son mixture was centrifuged. The lower liquid layer was extracted with ml «* 
^roromethanTThe lower dichloromethane layer which formed was washed with saturated NaCI 
tSEHStm and *en with 0.6 saturated NaCI solution (100 ml). The dichloromethane was then 
removed under vacuum without heating to give 8.1 g of the acrylate ester as an oil. 

sten 2- Random cooolymerization with methacrylamide and quaternization . , M 

An 8?oortion (0008 moles) of the sulfonate monomer from step 1 and 1.9 g (0.01 motes) of N-(3- 
dime^amSoprapylKecrylamide monomer were dissolved in 40 ml of acetonitnle The reaction 
SuET wTs DuroS I of oxygen by bubbling argon through it A 0.23 g portion of benzoyl peroxide was 

and T the benVovi oeroxide solution then added dropwise over 0.5 hours. Next, a 0.28 g portion of 
SbfeiSobuSrtKfmlS acetonitrile was added to the reaction mixture and heating was continued 
ovimS Sam o 'methyl bromide was then passed through 1 of the reaction mixture wh.c . w* then 
wSedslightly for 1 hour. A 4.1 g portion of the desired random copolymer was isolated by stnpp.ng off 

the solvent 

a Zwitterionic Polyethyieneamines and Polyethyleneimines m . , c fnr 

Zwitterionic poiyethyieneamines and polyethyleneimines can be prepared using stan^ n^^sfor 
^SSsr^n^ with subsequent quaternization and sulfation. Representative syntheses of such 
polyethyieneamines and polyethyleneimines are as follows: ' 

Example 3a 

Ste TeirSnffe^ntamine (TEPA) (M.W. 189, 13.5 g. 0.071 moles) was pieced I In a nominally dry -to* 
and dried bv stirring for 0.5 h at 110°— 120°C under vacuum (pressure less than 133.3 Pa (1 mm Hg>). The 
^um was reteased by drawing ethylene oxide (EO) from a prepurged trap connected to , a , supply tonfc 
OnreTe flask was filled with EO, an outlet stopcock was carefully opened to a trap connected to an exhaust 
buDbler JEST stining at 115°-125»C, H-NMR analysis indicated the degree of ethoxylation of 1 per 
reactive site The reaction mixture was cooled while being swept with argon and 0.5 g (0.0125 moles) of 
eoSium'hyd^d^n mineral oil was then added. The stirred reaction mixture was swept with argon until 
S^ eSon ceased. EO was then added to the mixture as a sweep ^SSSZSSSS^ 
lir-135-C with moderately fast stirring. After 31 h, 459 g (10.43 moles) of EO had been added to give a 
calculated total degree of ethoxylation of 21 . 

St8 A^CaOoSmoles) portion of the ethoxylated TEPA from step 1 which was a brown waxy solid, 
was diSolved in D 2 0 to give a50% solution. The pH of the solution was 8. The solution was heated to 60°C 
and mSSSSSSviy Iweptthiough the reaction vessel whose exit was connected to a bubbler. Several 
times^Sg Se reaction, the pH became acidic and NaHC0 3 was added to the action to maintain the pH 
atT/Ser 20 ha bubbler was placed below the reaction mixture surface so ttat the methyl brom|dewas 
bubbte?thraugh the mixture while the stirring rate was increased. After a total of 22 Mhe^onmbctore 
was diluted to 25% and dialized to remove sate. The reaction mixture was then freeze dned to give a pale 
yellowish tan crystalline solid as the quaternized ethoxylated TEPA 

StB P A 3 26 S 58?5) n 00373 moles) portion of the quaternized ethoxylated TEPA from step 3, was dissolved in 
106 ml of dich o omethane which had been dried over molecular sieves. 2.91 g of ^^^.^ 
dfesolved in 20 ml of dried dichloromethane and dripped into the reaction more over 3.25 h at room 
♦=.«na™iiirA The reaction mixture was stirred at room temperature for an additional 3 h. The reaction 
IE E ft£ poured intoSm. of NaOH and 30 g ice while swirling. The reaction mixtore ^aa then 
made more neutral by adding 13.5 ml of HCI (pH = 8). Dichloromethane was evaporated after which the 
™ueoSxtore was dialized for 3 h then diluted to a 10% active aqueous solution containing the desired 
zwitterionic TEPA 

Example 3b 

Ste U^T^Sresimilar to that of Example 3a, PEI (21 .5 g. M.W. 600 ?.5 moles) was driec 1 at .120°C under 
vacuun, and swept with EO until hydroxyethylation was complete (3 h). The hydroxyettylated I comP°und 
was cooled under argon and 0.1 g (0.0022 moles) of 50% NaH in mineral oil was added. The reaction was 
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u *n « nfffl5aof£0 had been added which gave a calculated 
heated to 70°C and, swept for 13 h until a total of 88.5 g ot tu naau^ 

to 1 1 .6. , . 11fi *th rt wifltPd PEI was olaced In a similar apparatus and swept 

Step 2: Quaternization rc^^t*** 9 0 fl in 00114 moles) of the 23.4ethoxylatedPEI from step 

quatemized ethoxylated PEL 

*»£ a^l similar to that of Example 3a. 6.01 g ol '^ffSS£^^ SSKb 
JS) of 'step 2 was dissolved in 12 g (W^jJ fflB2S*!K«^ » P' OVidB 8 
this mixture was added ^J^^^SS^Sh at VC (pH 8) then 0 53 g sodium 
reaction mixture having a pH of 8.7. The reacnon cominue . mixture was stirred for another 

the zwitterionlc PEL 

d. Diallylamine Polymers invention can be prepared according to the following 

Diallylamine polymer versions of the present invention k 



general scheme: 



30 



NCH 2 CH 2 0H 



2 



NaH 



35 



40 



Me / \ 

^J^(CH 2 CH 2 0) n H ^ + MeBr + ^^|N(CH 2 CH 2 0) n .H 



+C1S0 3 H 
« I NaOH 



so 




He 

/ \ K , - -4- 00H 

U\> N (CH 2 CH 2 0) n S °3 ZtZ — 

' (CH 2 CH 2 0) n S0 3 - 

The synthesis of one such polymer is described as follows: 

Example 4 

. 46°c Bhytau o«M» vws then .dded for 2.5 hours. JSSThwKfe aTl« miles! with sthrthn "■><« 
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^TheSTSSlated diallylamine (375 g, 0.6 moles) from step dissolved in an^al volume of 
1 N methanolic NaOH and then methyl bromide was added. Thfe methyl bromide «^ JM>oontfmMd 
until H—NMR analysis showed complete disappearance of the methylene hydrogens adjacent to the 
* S a^trogen Additional portions of 1 N methanolic NaOH were added as needed to maintain the pH of 
he Son mixture at 9. The methanol was removed, yielding a damp mass. This damp i maiar w« washed 
with several portions of dichloromethane. The combined washes were concentrated to yield the desired 
quaternized compound (433.7 g). 

10 ^^quSzed compound (433 g, 0.68 moles) from step 2 was dissolved **^™$™? ( ' "«j 
ml) and cooled to 10«C in an ice water bath. To this mixture was added lorosulfon c acid (1 1 33 g, 0^36 
moles) aerate such that the temperature of the reaction mixture did not exceed IPC. When addWon of toe 
S was complete, the reaction mixture was stirred for an additional 0.5 hours. The reaction mbcture was 

is i c ' „ ^ 0 ^o 5N Na OH (80 g, 2.0 moles) and ice. The two phases were ™W^, *nd.rtf^no, the 
Sanfe phas^ was concentrated to an oil. A 110 g portion of this oil was dissolved in H£ (2000 mOand 
Sd with Rexyn mixed bed resin until the conductivity fell below 1 umho per cm. filtration (to remove 
the resin) and concentration yielded the desired zwhterionic monomer (25.4 g>. 

M ^Tn/rwTeriSmonomer (25 g) from step 3 was mixed with D a O (20 ml) and heated to^Cunder 
nmrt n for i hour Tert-butvlhvdroperoxide (25 drops) was then added and the reaction continued at 90*C for 
Sure Vnen 20 m^XT^e hydroperoxide was added. After heating 3 more days, water was 
remwed^^vacao (50«-60«C : at pressure of 1333 Pa (0.1 mm Hg)) to yield 27.1 g of the crude polymer. 



Detergent Surfactants 

The amount of detergent surfactant included in the detergent compositions of Pre*** ,m ^ nt *" 
can vary from 1 to 75% by weight of the composition depending upon the detergent surfa^ctant(s) used, the 
£ P e ^composition tobe formulated (e.g. granular, liquid) and the effects desired ^"^e 
30 detergent surfcctant(s) comprises from 10 to 50% by weight of the composition. The detergent surfactant 
can be nonionic, anionic, ampholytic, zwitterionic cationlc, or a mixture thereof: 

K "sCitebfe noScfurfactantsfor use in detergent compositions of the present invention are generally 
* disclosed in E Patent 3329,678 to Laughlin et ai.. issued December 30, 1975 at column 13, line 14 
throuah column 16, line 6. Classes of nonionic surfactants included are: ,„ 

1 The polyethyleneoxide condensates of alkyl phenols. These compounds include .the ^condensation 
products of alkyl phenols having an alkyl group containing from 6 to 12 carbon atoms in erther a straight 
£ateo7branched chain configuration with ethylene oxide, the ethylene oxide being present in an amount 
<° equal to 5 to 2? motes of ethylene oxide per mole of alkyl phenol. The alkyl substitoentin such compounds 
Sntederived! for example/from polymerized propylene or diisobutyiene. Examples of compounds of tors 
*pe ^ncKte nonyh phenol condensed with 9.5 moles of ethylene oxide per mote of nonyl phenol; 
dScytehenol condensed with 12 moles of ethylene oxide per mole of phenol; dinonylphenol condensed 
wito « mSes of ethylene oxide per mole of phenol; and diisooctyl phenol condensed with 15 moles of 
« Slene oxSe per mo.e of phenol. Commercially avai.ab^enonionic ;Surfactente ^XtSSSi 
CO— 630, marketed by the GAF Corporation, and Triton X— 45, X— 114, X— 100, and X— 102, all marketed 

bV ^Tt^nsmten pSts of aliphatic alcohols with from 1 to 25 moles of ethylene oxide. The alkyl 
chain' of the aliphatic alcohol can either be straight or branched, primary or secondaiy, and generally 

so SnSlns from 8 P to 22 carbon atoms. Examples of such ethoxylated alcohols include the condensation 
Sodurt of myristyl alcohol condensed with 10 moles of ethylene oxide per mole of alcohol; and toe 
condSn^ioTroduct of 9 moles of ethylene oxide with coconut alcohol (a mixture of fatty ateohols w^i 
Xl cSns varying in length from 10 to 14 carbon atoms). Examples of commercially available nonionic 
eurfacSroTthis ?rpe include Tergitol 15-S-9, marketed by Union Carbide Corporation. Neodol 46-9, 

ss Neodol 23-^.5. Neodol 45-7, and Neodol 45-4, marketed by Shell Chemical Company, and Kyro EOB, 
marketed bv The Proctor & Gamble Company. 

3 The condensation products of ethylene oxide with a hydrophobic base formed by the condensation 
of oraovlene oxide with propylene glycol. The hydrophobic portion of these compounds has a molecular 
weSt of^from 1500 to 1800 and exhibits water insolubility. The addition of polyoxyethylene moieties to 

eo this hydrophobic portion tends to increase the water solubility of the molecule as a whole,; anc Ithe liquid 
character of the product is retained up to the point where the polyoxyethylene content is 50% of toe totel 
weight of the condensation product, which corresponds to condensation with up to 40 moles of ethylene 
Se. Examples of compounds of this type include certain of the commercially available Pluronic 
surfactants, marketed by Wyandotte Chemical Corporation. 

es 4, The condensation products of ethylene oxide with the product resulting from the reaction of 
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' propylene oxide end ethylenediamine. The hydrophobic moiety of the* >J>^?«?^^$%™ 
product of ethylenediamine and excess propylene oxide, the moiety having | a a m ^f the 

is the formula 0 

L 

R 3 (0R 4 ) x NR 5 2 



20 



wherein * is an alky.. hydroxy..*, or 

Son atoms; R*is an alkylene or ™ ^ , t 3cartjon atoms 

thereof; x is from 0 to 3; end "*R»»an^ «M^ h £ ^JJ^ ^ group8 . The R» groups can be 
or a polyethylene oxide group containing ifrom fo ring structure. 

attached to each other. e.g., through en °^"° r ""^^^ dimethyl amine oxide and C-Ca 
Preferred amine oxide detergent surfactants are (^tf-Ce aiicyi oimeinyi »i»i 

alkoxy ethyl dihydroxy ethyl amine oxide. ^ p lir o™, a n Patent Aoolication 82200868.6, R. A. 

6. Alkylpolysaccharides disclosed in EP-A-0 070 074 E"™^™ 6 "!^"^^ ^orm. preferably 
„ .. J~m~i i..k# 19 i<M2 havina a hvdroohob c group containing from 6 to 30 carDonaiomi>, M'<»"'^ r 
o Uenado, filed July 12, 1984 naving ■ "v u ^"Y" * r nft | vo |wcoside hvdroohilic group containing from 

are octyl, nonyldecyl. undecyldodecyl, «™ I «JJ™2' 3£ ° fctfoSdes, glucoses, fructosides. 

and tallow aKkyl tetra-, penta-, and hexaglucosides. 
The preferred alkylpolyglycosldes have the formula 

^O^HznOttglycosyDx 

and mixtures thereof in the e*yl g^JSStMTmtStfm U» lo'prefereMyfrore H» 3, 
„ atoitu^wifrereret^ttofre™ ^ lu0Me . To ^ ««. 
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0 

fi » 7 
R 6 .C-t« 2 
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wherein R 6 is an alkyl group containing from 7 to 21 {preferably from 9 to "> ^erex 
iKed from the group consisting of hydrogen, C-C 4 alkyl, C-C, hydroxyalkyl, and -,CH 4 0).H where x 

^"p^nU'amides are C^C ammonia amides, monoethanolamides, diethanolamides, and 
5 isopropanol amides. 

* ^XtflSSSs suitable in deteroeot composWons of the proem insertion ete wnerally disclosed 
U, m< ^SSSSSSSSl tS 'ESS- A. to"? Oymtar 30. 1976 « solum. 23, Iro 58 msou,h 

^mpro rfS?mup of anionic surfactants are the sodium and potassium alkyl jotfaw^ w*]jv 
» which the alkyl amup conMnefmm '° "^^^^JEJ^S,^,, , „ 3 ethoxylste moieties. 

- 2s^^&^^SSgsSaroaS 

carbon ^ ^^JT^yS ^de^^rsaKoleSn sulfonates containing from 12 

K P <££^^^ — 1 to 3 "•»" — in the 8,M 

*■ _ « t •_ 4U ~. nllraita mniAlV 



group and from 8 to 20 carbon atoms in the alkane moiety. 

3. Anionic phosphate surfactants. 

4. N-altcyl substituted succinamates 



45 



50 
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C Ampholytic Surfactants Hocrrihpd as aliohatic derivatives of secondary or tertiary 

Ampholytic^ in whicn the aiijatic radical 

amines, or aliphatic de^ substituents contains from 8 to 18 

for examples of ampholytic surfactants. 

°- ^^SriSfsuSaSs can be broadly described as derivatives of secondary and tertiary amines, 
deriSSS S nSSES s^onda "and y tertiery amines, or derivetives ^^^7 



surfactants. 



£ C SS£SSSSm can also be included in detergent eon^rtW the M - hto 
cationic surfactants include the quaternary ammonium surfactants having the formula. 
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[RW>,HnW),]2R 6 N + X- 
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wherein R 2 is an a.*, or ^-"^ 25 2 H^^H^X^^^d 
selected from the group consisting of-CHjCHr-, -WW" 3££-£" s^ ^^9^, benzyl, 

trimethylammonium salts, C«-Cn« ** « l g22J q BteyDWWl trimethylammonium salts. Of the 
hydroxyethyldlrneAYlarnmon.um trime hylammonium chloride, myristyl 



is preferred. 

Detergent Builders 
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Qetergeni Dunaers 

~~»~M~ n « n i th« nrAsnnt invention can optionally comprise inorganic or organic 
f0 " nU ' a: NaJlAIO^-tSiO^y-xHjO 

where z and y are at least 6. the mole ratio of z to y is from 1 .0 to 0.5; and x is from 10 to 264. Amorphous 
aluminosilicate materials useful herein have the empirical formula: 



M l (zAI0 2 ySi0 2 ) 



wherein M is sodium, potassium, ammonium or substituted ammonium, z is from 0.5 to 2; and y is 1 y this 
maSal having a magnesium ion -exchange capacity of at least 50 m.lhgrams equivalents of CaCO, 

^SSSZl 'vSSESSSSZ^ are in hydrated form and contoin from 10% to 23% 

35 of wZTSX if crystailine, and potentially even ^S^^S,^SS^^ 
nreferred crystalline aluminosilicate ion exhange matenals contain from 18% to >Z2% 
nS^The^Kd crystalline aluminosilicate ion exchange materials are further characten^d by a 
I- i JZ STmltAr nf from 0 1 urn to 10 urn. Amorphous materials are often smaller, e.g., down to less 

45 SneraSylsTnSc .range of from 300 mg eqJg to 352 mg eq7g. The aiummosihcat a ion 

EEH&ZtZ H^SS** nit exhibit an observable diffraction pattern when 
55 ^TL"^^ available. These aluminosilicates can 

be cSlniTr 'amiXueTn^u™ and can be naturajly-occurring >^SS hTTS 
^ri^d A method for producing aluminosilicate ion exchange matenals is disclosed in U.S. Patent 
™ «^ tnTfmmmel et al is^su^ October 12, 1976. Preferred synthetic crystalline aluminosilicate ion 
3 **? fi mlriTls^se£i here? are available under the designations Zeolite A, Zeolite P (B), and Zeolite 

formula: Na 12 [(AI0 2 ) 12 {Si0 2 ) 12 ]xH 2 0 
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^She? iSSSSSSSS Alters include the various water-soluble alkali, mete., ammonium or 
subsSSfed aSum phosphates, polyphosphates, phosphonates, Po'VP^^ 0 ^^™"^ 
silicVtes. borates, polyhydroxysulfonates. polyacetates, carboxylates. and polycarboxylates. Preferred are 

" SaSttSS 2XttS£*SZ» are sodium 

pyrophosphate, polymeric metaphate having a degree of P°^ er, ^ on ^J™ m M iSilene- 

S SSSum SlSne, LU-triphosphonic acid. Other phosphors builder compounds era 
a?sc.oTed in iK. Patents 3,159,581; 3,213,030; 3/122.021; 3.422,137; ^3,400,176 and 

Examoles of nonphosphorus, inorganic builders are sodium and potassium carbonate, bicarbonate, 
sesqSonm tetraborate decahydrate, and silicate having a mole ratio of SI0 2 to alkali metal ox.de of 

* 0m ^Zi^M?*Z^™ organic builders include the various alkali metal, ammonium 
a nd polyacetates, carboxylates. polycarboxylates and po yhydroxyaulfonates. 

SJrn^l «of S yaceSte and polycarboxylate builders ara the sodium, potassium «thium^mm« and 
SSted ammonium salts of ethylenediamine tetraacetic acid, nitrilotriacetic acd, oxyd.succ.n,c add, 

^ in U.S. Patent No. 3,308.067 to Dieh. issued 
Ma rS 7 1967 ^ch materials include the water-soluble salts of homo- and copolymere of aHphatc 
cSxyVSds su* aTmaleic acid, itaconic acid, mesaconic acid, fumaric acid. aconWc acid, dtraconic 

^^"SBEi^ carbohydrates disclosed in U.S. Patent 3.723.322 to Dieh.. 



!SSU SheJu^tbuliders are sodium potassium carboxymethyloxymalonate. "^ffiSTtS 
r«-rvdohexanehexacarboxylate, cis-cyclopentanetetracarboxylate phloroglucinol ^sulfonate, water- 

of maleic anhydride with vinyl methyl ether or ethylene. 

Other suitable polycarboxylates are the polyacetal, carboxylates disclosed in U.S. Patent to 
CrutchSe Id let al, issued March 13. 1979, and U.S. Patent 4,246.495, to Crutchfield et aUwued March Z7, 
?9TO These polyacetal carboxylates can be prepared by bringing together under P 0 ^ 6 "^ 0 "^ 0 "*^"* 
an ester?f aWoxvlfcacid and a polymerization initiator. The resulting polyacetal carboxylate ester is then 
aSacX te dSSSStf stable" end groups to stabilize the polyacetal ^rboxylate against rapid 
Solymerization in alkaline solution, converted to the corresponding salt, end added to ^fac^ 

P Otter useful detergency builder materials are the "seeded °«<' de h ^^^ 
Patent No. 798,856. issued October 29, 1973. Specific examples of such seeded builder mixtures ^^ WL 
mixtures of sodium carbonate and calcium carbonate having 5 urn particle diameter; 2:7:1 wt mixtures of 
Sum^sq^rbonate and calcium carbonate having a particle diameter of 0* pm; 20:1 wt m.xtoras of 
sod urn Vesquicarbonate and calcium hydroxide having-a particle diameter of 0.01 urn; and a 3:3 1 wt 
mixtora tfsodium carbonate, sodium alumlnate and calcium oxide having a particle diameter of 5 pm. 

Other Optional Detergent Ingredients 
Other ootional ingredients which can be included in detergent compositions of the present invention, 
in th2r wnvSna"Srt>established levels for use (i.e. from 0 to 20%). include solvents, bleaching agente, 
WethtSors, soil-suspending agents, corrosion inhibitory dyjas. fittera. 
aermicides, pH adjusting agents (monoethanolamine. sodium carbonate sodium hydroxide), enzymes, 
enzyme-stabilizing agents, perfumes, fabric softening components or state control agents. 

Detergent Formulations 

Granular formulations embodying the detergent compositions of the present invention ^" be f omied 
bv conventional techniques, i.e. by slurrying the individual components in water and then atomizing and 
Si reStent mixture, or b/pan or drum granulation of the ingredients. GranularformulaHons 
nrpfprabiv comorise from 10 to 30% detergent surfactant usually anionic. 

P U^ dfoSa?ir S embodying the detergent compositions can be built or unbu.lt If unbu.lt these 
M mSfoS3ventionally contain 15 to 50% total surfactant from 0 to 10% of an organic base such as a 
n°ono° 2 - ^r TriXnol amine, a neutralization system such as an alkali metal hydroxide and a lower 
alcohol such as ethanol or isopropanol, and approximately 20 to 80% water. Such compositions 
are noVmally homogeneous single phase liquids of low viscosity (100 to 150 mPa.s at 23.9°C (cent.po.se at 

7rF Llt liquid detergent compositions can be in the form of single phase liquids provided I that the builder 
is solubilized in the mixture at its level of use. Such liquids conventionally contain 10 to 25% total 
slrfacS % to 25% builder which can be organic or inorganic, 3 to 10% of a hydrotrope system and 40 to 
77% , water Liquids : of this type also have a low viscosity (100 to 150 mPa.s et 23^C (centipo se at JS*F». 
SmS'detenjente incorporating components that form heterogeneous mixtures (or levels of builder 
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Sittrsajwaar^ was - - J*- 

Near Neutral Wash pH Detergent Formulations • 

,o Sol, the wash pH is P^J^^^ (European 
fJESX JKWJRSS»SS May 16, 1983. These preferred 

^altom ?toS% (preferably from 10 to 25%; by weight of an anionic synthetic surfactant as 

" ^tom 12% (preferaWy from 1 to 4%) by we!ght of a cosurfactant selected from the group 

""^quatBrnary ammonium surfactants having the formula : 

[R*(OR s MtR 4 (OR s ),UR s N + X- 

wherain R*, each R», ft*, R 6 , X and y are ere previously defined; each y is from 0 to 10 and the sum of the y 

values is from 0 to 1 5; and X is any compatible amon^ 

(H) diquetemary ammonium surfactants having the formula. 

25 [R2(OR 9 ) y ]lR*(OR 9 ) y ] 2 N + R'N + R 8 [R*(OR 3 M2(X-) s 

r* R» R* v and X are as defined above; particularly preferred are the Cg-C,, alkyl 
^"eth^e&e'LLTnt blonde, bromide and methylsulfate salts; 
-„ (iii) amine surfactants having the formula: 

lR 2 (OR s ) y ]tR 4 (OR 9 ),JR 8 N 

wherein R* R 3 , R 4 , R s end y ere as defined above; perticularly preferred ere the C^-Ce dimethyl 
38 ami "^' diamine surfactants having the formula: 

[rWWIRWMNRWIRWW 

wherein R 2 , R s , R*, # and y are as defined ebove; particu.ariy preferred ere the Cr-C,. aM dimethyl 

40 diamines; , . ^ t . . 

(v) amine oxide surfactants having the formula. 

« 

[R*(OR 3 » y ]tR 4 (OR 3 ) y ]R 8 N-»0 . 

45 wherein R 2 , R*. R*. R s and y am as defined above; pardculariy preferred are the C^C* ^.dimethyl 

amine oxides; end 

(vi) dHamine oxide) surfactants having the formula. 

tRW»,ltB 4 (OR s ) y JNR*NR a lR 4 (OR > ) y ] 
so i i 

O O 

. , D 2 p3 o4 R6 and v are as defined ebove; preferred are the C,r-de alkyl trimewylethylene 

least 1 and preferably from 2:1 to 20:1. ethoxylated alcohol or 

Such compositions also preferably ^contain from3to Ufib Dy we.gnx compos itions of this 

. ethoxylated ^> i«v' JR**^"^J?_.^J^ ^Tr»I»T^^^ar^<^^fe ^^^Viw^UoEiiro? ^cSarf«?aSi3^a»i ^1 iSiiTio ^ amou rets (e.g° less than 20% 

rwW^^ 

SK«t^« 52 issue < Augu * 25 ' 1981 - 
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Special Embodiments of Detergent Compositions 
According to the Present Invention 

A. Granular Detergent Composition (TIDE) 

S! Squid Detergent Composition {WORLD LIQUID) 

5 Specific Embodiments of Detergent Compositions 

According to the Present Invention 

j Embodiment I 

» The following embodiments illustrate, but ere notlimiting of. detergent compositions of the present 

invention: *«n«„m. 
A granular detergent composition is as follows. 

Component Wt% 

Polvurethane of Example 1 ^ 

Sodium alkylethoxysulfate 10.7 

Cis linear alkyl benzene sulfonic acid 4.3 

C^z-Cu alkylpolyethoxylate (6) °* 

Sodium toluene sulfonate V® 

Sodium tripolyphosphate on"? 
Sodium carbonate 

tSSSSL a*-"™ 

Tile components are 
therefor. 

Embodiment II 
A liquid detergent composition is as follows: 

Component Wt% 



20 



25 



Random Copolymer of Example 2 _ 1.0 
Sodium Cn-Cts polyethoxy (2.5) sulfate 8.3 
Cn-Cw a |kvl dimethyl amine oxide 3-3 
Sodium toluene sulfonate " 
40 Monoethanolamine " 

Sodium nitrilotriacetate „ , ♦ inn 

Minors and water Balance to 100 

diallylamtnePolymer of Example 4 can be substituted therefor. 



so 



ss 



60 



65 



24 



10 



IB 



20 



25 



30 



35 



40 



EP 0112 592 B1 

Embodiments HI and IV 
Liquid detergent compositions are as follows: 

Component 

PEA of Example 3a 

Cn— Cib alkytethoxysuifuric acid 

<£-C,s alkylpolvethoxy (2.25) sulfuric acid 

C 13 linear alkylbenzene sulfonic acid 

C 12 alkyl trimethylammoniun chloride 

C ir -Ci3 alcohol polyethoxyiate (6.5) 

Coconut fatty acid 

Citric acid monohydrate 

Diethylenetriamine pentaacetic acid 

Protease enzyme 
Amylase enzyme 
Monoethanolamine 
Triethanolamine 
Sodium hydroxide 
Potassium hydroxide 
1 r 2-Propanediol 
Ethanol 

Sodium formate 
Sodium toluene sulfonate 
Minors and water 



wt.% 




III 

• ■ » 


IV 


1 5 


1.5 


108 






10.8 


7 2 


12 


1.2 


1.2 


6 5 


6.5 


15.0 


15.0 


6.9 


4.0 


0.9 


0.9 


0.8 


0.8 


0.3 


0.3 


3.6 


2.0 


3.0 


4.0 




2.0 




2.8 


5.0 


5.0 


3.0 


7.0 


1.0 


1.0 


5.0 




Balance to 100 



Instead of the PEA, the ^^^t^^eA^ be substituted therefor. 
3b or the dialiyiamine polymer of Example « can u« 

Embodiment V 
A liquid detergent composition is as follows: 

Wt. % 

Component 

Cl *-C n3 alcohol polyethoxyiate (6.5) 23.4 
Monoethanolamine Q * 0 

Ethanol 08 
Citric acid monohydrate Balance to 100 

Minors and water 

55 Sample .4 can be substituted therefor. 
Claims 
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2. A polymer according to Claim 1 wherein said backbone is selected from the group consisting of the 
potyurethanes, the polyesters, the polyethers, the polyamides, the polyimides, the polyacrylates, the 
polyacrylamides, the polyvinylethers, the polyalkylenes, the polyalkarylenes, the polyalkyleneammes, the 
polyalkyleneimines, the polyvinylamines, the polyallylamines, and the polydiallylamines, 

s polyvinylpyridines, polyaminotriazoles, polyvinyl alcohol, aminopolyureylenes and mixtures thereof. 

3. A polymer according to Claim 2 wherein the ratio of groups M to anionic groups X is from 1 :2 to 
100*1 

4. A polymer according to Claim 3 wherein units of the polymer containing groups M and L— X 

comprise from 90 to 100% of the polymer. 
10 5. A polymer according to Claim 4 wherein the number of groups M and L— X are each from 3 to 40. 

6. A polymer according to Claim 4 wherein m and n are numbers such that the moiety — (CH 2 CH 2 0)„— 
comprises at least 85% by weight of said polyoxyalkylene moiety. 

7. A polymer according to Claim 6 wherein m is o and n i at least 12. 

8. A polymer according to Claim 7 wherein X is OSO" or SO", or a mixture thereof with H. 

is 9. A polymer according to Claim 1 which comprises units having the formulas I, II, III. 
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R 4 T 



i 



r ( ? 6) 2 1 

-L(A X -R 1 - A 1 ) x -R 2 -N + -R 3 4- 



II 



7 



-^(a 1 . r 1 - a\ r 2 y - R 3 -j- 



III 



as (R 5 ) k -t (C 3 H 6 0) m (CH 2 CH 2 0) n3-( R5 )p- X 

0 0 0 0 0 

1 II II II II II 

wherein A ■ Is -NC-. -CN-, -CO-, -0C- or -C-; 

40 |l 

R R 

r is H or C-C 4 alkyl or hydroxyalkyl; R 1 is Ci-C,, alkylene, hydroxyalkylene, alkenylene, cycloalkylene, 
arSene or aikarVZe, or aVX oxyalkylene moiety having from 2 to 20 oxyalky lene unrts provtded no 
45 o— O or N — O bonds are formed with A 1 ; when x is 1, R is — R except when A is 

O 

II 



is —(OR 8 ) — or— OR 8 — provided that no O—O or N— 0 bonds are formed with A 1 , and R 3 is — R 8 , except 



Or <5 » ly_ 

when A 1 is 

0 

II 



or is — (R 8 0)— , or— R s O— provided that no O—O or O — N bonds are formed with A 1 ; when x is O. R 2 is 
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-(0R 8 j y -. 



OR 5 - , 



•COR 5 - , 



8 



-OCOR 5 , 
» 

0 



-NCR" 
RO 



-NCOR 5 -, 



•CNR - 1 or 
III 
OR 



-ofc 



-OCNR 5 -, and R 3 is 



-R 5 -; 



10 



16 



20 



25 



— NC— 

! 

H 

0 

I 



or 



30 



3$ 



I 

H 



40 



IV 



45 



.3 



(R'V» 



* j (R 2 ) k -C(C 3 H 6 0) ffl (CH 2 CH 2 0) n ]-(R 2 ) p -X 



•3"6 



50 



55 



I.J. 



VI 



N + -(R 4 ) 3 
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0 o o 0 o o 



„ • Ai ic n -NC- -NC0-, -CNC-, -CN-, -OCN- 
wherein A 1 is -0- , -i? 1 - » , ' i I i 

It * » * " 



1 



0 

n 

or -NCN-; 
R R 



_ . u ~_r nlkv . or hv droxvalkvl- R 1 is substituted Cg-C it alkylene, hydroxyalkylene, alkeny lene, 
R is H or C-C 4 alkyl or * all ^ ene .lach R* is C-C12 alkylene. hydroxyalkylene. 

arylene or alkarylene, °r subbed ^ r K nydro ^Ki, -HR*0) q --R<>. the moiety 

fSStt mTTicHCH 0) ^Aor^t^^toL tne moiety HCHJ^MCH,).-, 
* wSei^ 8 ^ of ^KaSV is S-C. alky. 0" hydroxys.*.. -HJJV* » «o R together 
SmTe ^5S-5&r^ficWH! R s is <V-C alkylene or hydroxyalkylene; K» is H, 



II 

20 O 



25 



groups 



14. A polymer according to Claim 13 wherein A 1 is 



30 



0 

II 



I 

H 



35 



R' is 

— CH 2 CH— or 

40 | 

CH 3 
I 

— CH 2 0-; 
I 



45 



SO 



R* is 0,-C, alkylene; each R s and R« are methyl or -<R s 0) q -H; R 8 is ethylene; X is SO,- or OSO,'; j is 1 ; k 

iS ^V^oly^SiSS'to Claim 14 wherein v and w are each o and u is from 3 to 40. 
16. A polymer according to Claim 15 wherein m is 0 and n is at least 12. 
l£ A polymer according to Claim 1 which comprises units having formulas VII. VIII and IX. 



55 



(f) d r «f |d_ 

■ C(R f ] X t (R3) k .[(C3H 6 0) ra tCH 2 CH 2 0) n ]-( R > r 



VIII 



so 



6S 




(R 3 ) t -C(C 3 H 6 0) n, (CH 2 CH 2 0) n^ R V* 



IX 
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wherein R 1 is C^ 2 al^ne, *f™^^ 
C^oxyalMenemoietyha\nngfrom2to20oxyal^ 

itf JSiStor^iV * Qr-C, *««> or M-waWew "* » 

I! 

0 

Stand s oVen rJrN; k is 1 or 0, m is from 0 to 5; n is at least 3; m and n are 

mo etv -(CH^H^Jn- comprises at least 85% by weight of the moiety Sfi ^ leart 10 

So I onlywhenX is SO," or H; q is from 1 to 1 00; the number of x, y and z are such that there are at least 10 

M' oiouds. at least 2 N* centers, and at least 2 X groups. ... „ msn» _u- 

18 A oolvmer according to Claim 17 wherein R is C«-C, alkylene; each R* is methyl ^-{R"0),-«. 
each iaS^ "iSSe; R* is ethylene; X is SO," or a mixture thereof with H; k is 0; p is 0; q is from 2 to 

40 

' 19. A polymer according to Claim 18 wherein R, is ethylene. 
20. A polymer according to Claim 19 wherein x + y + z is from 10 to 42. 
21 A polymer according to Claim 20 wherein m is 0 and n is at least 12. . 
22*. A Joljmer according to Claim 1 which comprises units having formulas X and XI: 



-(CM 



<0O 




35 



(R )|c^ (C 3»6°y CH 2 CH 2 0) n3 
-(R Z )p-X 



40 



45 



50 



55 



60 




XI 



wherein R 1 is C,-C 4 alkyl or hydroxyalkyl, -(R 4 0) q -R s , or the moiety 
S r/r 2 m /rw rw n\ u-/n a o/--X- each R 2 is C— C 12 alkylene, hydroxylalkyiene, alkenylene, 

moiety ^CHA-A-HCH,)., wherein A is -O- or-CH*-; R 4 is C-C, alkylene or hydroxyalkylene, R is 
H, 



65 



— -CRj 

^ CH X ^SO T oTh - P q ri rs^om e i^ 1 0Oh X^?^^r?ST+^? w ^Elor^' is 1 when xts 0, 
^Swhenxis"^^ 

° f ^rrDoijmeSrding to Claim 22 wherein R' is methyl or -(tfO),-*; R 2 If.Cr-C. h 
methW or 3}P3 S eSylene; X is S0 9 " or a mixture thereof with H; kis 0; p is 0; q is from 2 to 40. 
24. A polymer according to Claim 23 wherein v is 0 and u is from 3 to 40. 
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25. A polymer according to Claim 24 wherein m is 0 and n is at least 12. 
26 A detergent composition, which comprises: . ...t^.^ 

5 from 1 to 75% by weight of a nonionic, an ampholytic, zwitterionic, or cationic detergent surfactant 

° r tZtffit £% by weight of a water-soluble zwitterionic polymer having clay soil removal/anti- 
redepositton properties which comprises a polymer backbone, at least 2 M groups and at leas one L-X 
^un wherein M is a cationic group attached to or integral with said backbone and contains an N+ 
S£* SSed US? is an anionic group or a mixture of anionic and nonionic groups: andL is a 
KnhHic chain connecting groups M and X or connecting X to said polymer backbone; L also containing 
h^rophiliccnamconne^g group* ■ . , where j n R . i8 c?-C t alkylene or hydroxyalkytene, m 

alMeine^^dn c|ajm M ^ compn - 8e3 from 0 .1 to 10% by weight of said 
"""S T wSpoSS; according to Claim 27 which comprises from 1 to 3% by weight of said zwitterionic 

P ° lY 29 e A composition according to Claim 28 wherein said detergent is selected from the group consisting 

of nonionic surfactants, anionic surfactants or mixtures thereof. . 

of n y™ c c ^ sition ' accordlng to claim 29 which further comprises from 0 to 80% by weight of a 

de ^1^omoosition according to Claim 26 wherein said backbone is selected from the group consisting 
of the oo^rethanes, the polyesters, the polyethers,the polyamides, the polyimides, the polyacrylates, the 
wwXantides, the polyvinylethers, the polyalkylenes, the polyalkarylenes. the ^'Mene^mes, the 
SSlamines, the polyallylamines, and the polydialiylamines, polyvinylpyndines, polyaminotnazoles, 

^?Ac^ 

to "S'a composition according to Claim 32 wheein units of the polymer containing groups M and L-X 

comprise from 50 to 100% of the polymer. , . v L . , m tn 

34. A composition according to Claim 33 wherein the number of groups M and L-X are each from 3 to 

*°' 35 A composition according to Claim 33 wherein m and n are numbers such that the moiety 
-<CH,CH a O) B — comprises at least 85% by weight of said polyoxyalkylene moiety. 

36. A composition according to Claim 35 wherein m is 0 and n is at least 12. 

S A £mSXn according to Claim 36 wherein X is OSO," or SO,", or a mixture thereof with H. 

Patentanspruche 

1 Ein wasserlosliches, zwitterionisches Polymer mit Tonschmutzentfemungs/Antiwiederabseteungs- 
Eiaenschaften, welches ein Polymerskelett, wenigstens 2 M-Gruppen und wenigstens eine L— X-Gruppe 
enthalt, worin M eine kationische Gruppe ist, die an das genannte Skelett gebunden oder in dieses 
einaebaut ist, und ein N* positiv geladenes Zentrum enthalt; X eine anionische Gruppe, oder ein Gemisch 
aus anionischen und nichtionischen Gruppen ist; und L eine hydrophile Kette ist, welche die Gnippen M 
und X verbindet, oder X mit dem genannten Skelett verbindet; und L auch den Polyoxyalkyienrest 
— HR'O) JCH 2 CH 2 0)„1— enthilt, worin R' C-C-Alkylen oder Hydroxyalkylen ist, m und n solche Zahlen 
sind, daB der Rest— (CH a CH 8 0) n — wenigstens 50 Gew.-% des genannten Polyoxyalkylenrestes ausmacht, 

und n wenigstens 3 ist. _ . ■ 

2 Ein Polymer nach Anspruch 1, worin das genannte Skelett aus der Gruppe ausgewahlt ist, die aus 
den Polyurethanen, den Polyestem. den Polyethern. den Polyamiden, den Polyimiden, den Polyacrylaten, 
den Polyacrylamiden, den Polyvinylethem, den Polyalkylenen. den Polyallcarylenen, den Polyalkylen- 
aminen, den Polyalkyleniminen, den Polyvinylaminen, den Polyallylaminen und den Polydiallylaminen, 
Polyvinylpyridinen, Polyaminotriazolen, Polyvinylalkohol, Aminopolyureylenen, und Gemischen davon, 
besteht 

3. Ein Polymer nach Anspruch 2, wobei das Verhaltnis von M-Gruppen zu anionischen X-Gruppen 1 :2 

b,S TEin^PoIyrfer nach Anspruch 3, wobei die M- und L- X-Gruppen enthaltenden Polymereinheiten 50 

bis 100% des Polymers ausmachen. . a ^ - * 

5 Ein Polymer nach Anspruch 4, wobei die Anzahl der M- und L— X-Gruppen jeweils 3 b»s 40 betragt 
6. Ein Polymer nach Anspruch 4, wobei m und n solche Zahlen sind, daS der Rest — {CH 2 CH 2 0) n — 

wenigstens 85 Gew.-% des genannten Polyoxyalkylenrestes ausmacht. 

7 Ein Polymer nach Anspruch 6, wobei m 0 ist, und n wenigstens 12 ist 

8. Ein Polymer nach Anspruch 7, wobei X OSO a ~ oder S0 3 ~, oder ein Gemisch davon mit H ist 

B. Ein Polymer nach Anspruch 1, welches Einheiten der Formeln I, II und 111: 
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.4 

R" 



5 



-X— (A 1 -R^-A 1 ) x -R 2 - J* - R 3 - 



i 



JU 

(R 5 ) k -C(C 3 H 6 0) in (CH 2 CH 2 0) n 3.(R 5 ) p -X 



10 



f(R 6 ) 2 1 
(A 1 -R 1 - A 1 )^ 2 -N* -R 4- 



II 



7 

» t- R 



_^-(A l - R l - *\ R 2 ''J- - R 3 ^j- 



III 



20 (R 5 ) k -C(C 3 H 6 0) in (CH 2 CH 2 0) n ]-(R 5 ) p -X 
enthatt worin A 1 

0 0 0 0 0 

25 if it H ii " 

-NC-, -CN-, -CO-, -OC- Oder -C- 1st; 

I I 
R R 

30 R H Oder Cr- C 4 -Alkyl Oder Hydroxyalkyl ist; R 1 Ca— C^-Alkylen, Hydroxyalkylen, Alkenylen, Cycloalkylen, 
Arylen Oder Alkarylen, oder ein C*— Ca-Oxyalkylenrest mit 2 bis 20 Oxyalkyleneinheiten mit der MaBgabe 
ist, daS keine 0—0- oder N — O-Bindungen mit A 1 gebildet sind; wenn x 1 ist R 2 fOr — R — steht, 
ausgenommen, wenn A 1 fur 

35 

steht, oder — <0R 8 ) y — oder —OR 5 — mit der Mafcgabe ist da& keine 0-0- oder N O-Bindungen mit A 1 
gebildet sind, und R 3 fur — R 5 steht ausgenommen, wenn A 1 

40 

O 

JL 

45 ist Oder— (R B 0) y — oder — R 5 0— mit der MaSgabe bedeutet daB keine O— 0- oder O— N-Bindungen mit A 1 
gebildet sind; falls x 0 ist, R 2 

-(OR 8 ) -, -OR 5 -, -COR 5 -, -OCR 5 -, -OCOR 5 -. -NCR 5 - , -NCOR 5 - . 
y 0 0 0 RO RO 

o 

-CNR 5 - Oder -OCNR 5 - 1st, und R 3 fur -R 5 - steht; 

OR R 

R« C-C4-Alky) oder Hydroxyalkyl, -tR'O^-R 9 , oder den Rest ^RV^(<^W<^^)»H JV* 
bedeutet; R 8 Cr-C„-Alkylen, Hydroxyalkylen, Alkenylen, Arylen oder Alkarylen ist; jeder Rest R d-Gr 
*, AMo/l oder Hydroxyalkyl oder -{R 8 0) q -R 8 1st oder zwei Reste R 8 gemeinsam den Rest 
HO^MwS? Ken! wobeT! A» -V oder -CH, ist; R' H oder R* ist; R 8 C-C-Alkylen oder 
Hydroxyalkylen ist; R 9 H. 

— CR, 

a 

65 0 

31 



30 



35 



40 



EP 0112592 B1 

-R, oder ein Gemisch davon, ist; X SCV, OSO*- oder CO," 1st; k 0 oder 1 1st; m 0 bis 5 1st; " wenigrtens 3 
ist; m und n solche Zahlen sind r daS der Rest -<CH 2 CH 2 0) n - wenigstens 85 Gew.-% ck» Restes 
— f(CH B 0L(CH 2 CH 2 0) n ] ausmacht; p 1 ist, oder nur dann, wenn X fur S0 3 " steht, 0 ist; q 11 bis 100 ist, r l 
oder2 ist; s 1 oder 2 ist und r + s 3 oder 4 ist; y 2 bis 20 ist; und der Zahlenwert von u, v und w em solcher 
5 ist, da& wenigstens 2 IM + -Zentrenen und wenigstens 2 X-Gruppe voriiegen. 
' 10. Ein Polymer nach Anspruch 9, wobei A 1 

0 0 

II B 

10 — NC — oder — C 

it a 

ist; x 1 ist; R 1 (WVAIkylen ist; R 2 -<OR 8 ) y - oder OR 6 — ist; R 3 H^O),- oder -R 6 ^- 1st; R 4 und R 8 
15 jeweiis Methyl oder -(R 8 0) q -H sind; R 5 d— (VAIkylen ist; R 7 H oder Cf-CVAIkyl ist; R 8 Ethylen ist X 
S<V oder OS0 3 " ist; k 0 ist; m 0 bis 5 ist; p 1 ist; q 2 bis 40 ist; und y 2 bis 12 ist. 

11. Ein Polymer nach Anspruch 10, wobei v und w jeweiis 0 sind, undu 3 bis 40 ist. 

12. Ein Polymer nach Anspruch 11, wobei m 0 ist, und n wenigstens 12 ist 

13. Ein Polymer nach Anspruch 1, welches Einheiten der Formeln IV, V und VI: 

20 

r R 1 - 
(R ) 

( R 3) 2 .fci (R 2 ) lt -[(C 3 H 6 0) |I| (CH 2 CH 2 0} n ].(R 2 ) p -X 



ttf . -E-fi 



(R 2 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-(R') p -X 



j VI 

(R) j 

2 ^nMr 4 ) 3 



enthdlt, worin A 1 

45 oooooo 

II II II II If II 

-0-, -NC-, -NC0-, -CNC-, -GN- f -OCN-, 

t i itf 

R R R R R 

50 0 0 0 0 

-0C-, -0C0-, -CO- Oder -NON- ist; 

ti 
R R 

55 R H oder O,— C^-Alkyl oder Hydroxyalkyl ist; R 1 substituiertes C*— C 12 -Alkylen, Hydroxyalkylen, Alkenylen, 
Arylen oder Alkarylen, oder substituertes C 2 --C 3 -Oxyalkylen ist; jeder Rest R 2 c i^2^Men ; Hydro^- 
alkvlen, Alkenylen, Arylen oder Alkarylen ist; jeder Rest R 3 Cr- C 4 -Alkyl oder Hydroxyalkyl, — <R^O) q --R , 
oder der Rest -{R 2 ) k ^(C 3 H 6 0) m (CH 2 CH 2 0) n MR 2 ) p -X ist, oder zwei Reste R |emeinsam den Rest 
— (CH 2 )r-^Asr— (CH 2 ) S — bilden, wobei A 2 -O— oder — CH*- ist; jeder Rest R 4 f^^-^M oder 

50 Hydroxyalkyl oder — {R 5 0) q — R 6 ist, oder zwei Reste R 4 gemeinsam den Rest — (CH 2 ) r — A a — (CH 2 ) 8 — bilden; 
r6 Cr-Cg-Alkylen oder Hydroxyalkylen ist; R 8 H, 
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*' . rtcn - nH«r CO - ist-i 1 Oder 0 1st; k 1 oder 0 ist; m 0 bis 5 ist; n 

ssd?rsa?tf2ft ass at zsssx , , «5 • j — * da6 

itnlgsSs 2 iPSmtS, und wenigstens 2 X-Grupen vort.egen. 
14. Ein Polymer nach Anspruch 13, wobel A 



0 

I 

— CN— , 

I 

H 

0 

II 



oder 



R 1 -CH 2 CH- oder 



CH 3 

I 

— CH 2 C— ist; 
I 
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R 2 C2— Ca-Alkylen ist; jeder Rest rr ^9 

ist; j 1 ist; k 0 ist ; p 1 v U nd w jeweiis 0 sind, und u 3 bis 40 ist. 

15. Ein Polymer nach Anspruch 14, wooe v una j wenjgstens 12 ist. 



60 



l vii 



-[(R l -M'3- 



•C(C3H6°)m< CH 2 CH 2 0) « ] " (R3)p " X 



VIII 




IX 



65 



(R -M' ) , ¥ i 

(k 3 ) k -[(C 3 H6 0 ^ (CH 2 CH 2 0) n^ (R V X Jz 

— OR, 

i 

0 

— R, oder ein Gemisch davon, ist wobel, R Cj-CgJJ ^^f^^ 

ist- X SO,", OSO," oder C0 2 ", oder em Gem.sch davon mU H ist a i ist. raus 0 ist m 0 bis 5 ist; n 

Ze'ntren und ^nigstens 2 X-Gmppen v^iegen.^^ ^ R8 M , oder-^O),-" 

fa £Ser n«h Aiwpruch 18, wob.1 „ ^ 

S £ KnS 3 fSEL'Sw-- «r KM* » und XI: 
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10 



15 



20 



25 



30 



35 



40 



45 




(R 2 ) lc -C(C 3 H 6 0) ni (CH 2 CH 2 O) n 3 
-(R 2 )p-X 




XI 



so 
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„ . ia *n\ _qs oder der Rest 

m thait worin R 1 C,-C«-AHcy1 oder "Vdroxyalkyt -gjJJ, Hydroxyalkylen, Alkenylen, 

A^rten Oder Alkarylen ist; jeder « *J£3^w3S "XobeiA oder -flV- R* C^- 
Reste R 3 gemeinsam den Rest -HDWr-*-luw. D,I ° 
Alkylen oder Hydroxyalkylen ist; R H, 

II ' 
0 

_R, oder ein Gemisch davon .ist, JS ^SK^mS 
oder ein Gemisch davon mit H ist; k 1 oder 0 ist, m 0 b* 5 1st . ^ n J^^ 0) (CHi cH,Q)j_ ausmacht; 
sind, daB der Rest^,CH 2 0) n -v^nigstens 85 Gew.- ^^^ffigSj 1 . , » 2 ist und r + s 3 
p 1 ist oder nur dann 0 ist. wenn X SO, oder H ist. C 1 1 ™™ ' be deutet; und derZahlenwert von u und 

wenigstens 2 ist , M ^ , der — (r«o) — H ist; R 2 Cr^-Alkylen ist; R 3 

2 bis 40 ist a—iim* n wobai v 0 ist und u 3 bis 40 ist 

s?tfWErrsrsa^ "r 10 " 11 *" oder kationischen 

Detergens-grenzfiachenaktiven Mlttels. oto von tSSSol^ers mit Tonschmutzentfernungs/ 

(b) 0,05 bis 95 Gew.-% eines wa8 « r, °8 l, ? en 'i^ ,tt 2" l °^^elett wenigstens 2 M-6ttippen und 
Antiwiederabsetzungs-Bgenschaften waW he. « n ! "JJ^jJJJ bkX getaidene oder eine in dieses 
wenigstens eine L-X^ruppeumfal^^^ x ejne ani onische 

eingebaute kationische Gruppe ist und ein N PJJJJJJJ Qruppen ist ; und L eine hydrophile Kette 
Gruppe, oder ein Gemisch aus '^^^SSSZS Polymer-skelett verbindet; L auch den 
ietweteheGruppenM ^d Xverta oder Hydroxyalkylen ist m 

u y n ^s 50 *• 9enannten po,yoxy - 

alkylenres^ausma^^ ^ ^ 0,1 bis 10 Gew,% des genannten 

^Einfzu— s^n^ach Anspruch 27, welche 1 bis 3 Gew.-% des genannten zwitterionischen 
Polymers enthalt Anenri . 98 wobel das nenannte Detergens-grenzflachenaktive 

gerustoffes enthalt 
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10 



15 



ist, die aus den Polyurethanen, den W^XomT^W™*™' den 

Gm Kne 1 Z^mme^ettg nach Anspruch 32. wobei Einheiten des Powers, die M-und L-X-Gruppen 

enthaten, 50 bis 100% ^ Polymers wjjgj^ ^ M _ ^ L -X-<3ruppen jeweils 3 

34. Eine Zusammensetzung nach Ansprucn *>, wuw 

bis 40 betragt. A „ or , nl . h «, wobej m un d n solche Zahlen sind, daB der Rest 

35. Eine Zusammensetzung nach Anspruch 3V ™ , Menrestes auS macht 
-(CH^O).- wenigstens 85 ^^KfflKd^^ "ist 

36. Eine Zusammensetzung na *^ D P ™* 3 ?^SeTx OSO? oder SO,', oder ein Gemisch davon m.t 

37. Eine Zusammensetzung nach Anspruch 36, woDei a wow, 



Hist 

Revendi cations 



20 



25 



30 



35 



40 



45 



nevenaica«wi» 

, Polymen, zw.«erioni q ue so.ubie S^Sfpo^^r 
araileuses et d'antiredeposition, qui comprend un sd"elrtte de poiym e ' . fajsant p,,^ de ce 
mo ns un groups L-X, dans lequel M est ur ' 9^ J %™£*t!!mi<V*. ou un melange de 

™uelette It contient un centre N* j ^^arge po^vemen • ^ es^un fl P« ^ ^ Qu ^ t * 

3 " Z.U.ereseion.arevendicationl.dan^^^ 

polyurethannes, les polyesters, les P?^**^' fflSS, lea polyalkylarylenes. les polyalkylene- 

polyacrylamides, les poly(ethers y , ^ ,, ^ , J^^ 8 'K^ally!amirtes et les polydiallylam.nes, les 

SminesT lea polyalkylene-imin« , ^^^S^Xues). les aminoporyureylenes et leurs 
polyvinylpyridines, les polyaminotnazoles, les poiyiaico 

^^XiSS£SX&. led"*"* 8 nombras das grwipes M at L— X sort ohaoun de 3 
_, CH ,CH 2 0) n -constitue au moins 85% en poids n est au m oins egal a 12. 

9 .P.^»»..nl.^^'.^'»-'"" , * S "" ,i,, * , ° r, ™ te ''''*" l: 
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R 
i 



I 



Ju 



(R 5 ) k -C(C3H 6 0) m (CH 2 CH 2 0) n ]-(R ) p -X 



ro 



is 



-La 1 -R l - A 1 ),-* 2 -« + -R 3 4- 



-I -(A 1 -R l - A l )_R 2 -/ 

L / 



ii 




in 



20 



(R\-[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-(R ) p -X 



25 



ooooo 

y ii il >' II 

dans lesquelles A 1 est ou -NC-, -CN-, -CO-, -0C- ou -C-; 

R R 

R est H ou un groups aHcyte ou hydroxyallcyie en * ^^^^^^1 



30 



lorsque x est 6gai h 1, R 2 est — R 5 — , sauf lorsque A est 



O 

II 



35 



ou est — (OR 8 ) — ou — OR 5 —, a condique qu'aucune 
sauf lorsque A 1 est 



liaison O—O ou IM — O ne se forme avec A\etR 3 est R 5 , 



40 



0 

I 



ouest— <R 8 0) y — ou 
est nul, R 2 est 



, a condition qu'aucune liaison 0-0 ou O-N ne se forme avec A 1 ; lorsque x 



45 



-(0R 8 ) y -. -OR 5 -. -COR 5 -. -Of ( R 5 -. -OCCR 5 . -NCR . 

o o o 



III 

RO 



so 



0 
II 



ou 



-OCNR 5 -, et R 3 
i 

. R 



est -R 
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60 



ou alMary'ene en C, 2 , cnaque n esi 7 \ _a«_JCHJ.— . dans eque A 2 est — O— ou 
bien deux R' forment ensemble le groupement — (CH S ^— A-^uiiU , ™™L^L, h 
Z^Hr-; R 7 est H ou R 4 ; R 8 est un groupe alkylene ou hydroxyalkylene en Ca-Cs, R est n, 



65 



ou un melange de ceux^i; X est SO,-, OSO," ou CO."; k est nul ou W k A ; m a urrcr valeur £ 0 l*n 
est au moins egal la 3; m et n sont des nombres tels que le groupement -{WH^),,- constrtue au moms 
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. tit* u n\ iru rw nu- a est eaal a 1, ou est nul seulement lorsque X est 
85% en poids du groupement fO™ j ■ ' • 4 , ft 3 ou 4; y a une valeur 

SrOU 1 P 0 8S polymere selon la revendicatfon 9, dans lequel A' est 



0 

II 

—NO— ou 
I 

H 



0 

II 

N — ; 

15 | 

H 



30 



IV 



(R 2 )< 



35 



AO 



4$ 



{R 3) 2 .„*-i— (R 2 ) k -C(C 3 H 6 0) |B (CH 2 CH 2 0) (| ]-(l« > p -X 
( R2 )lt .C(C3H 6 0) ffl (CH 2 CH 2 0) n ].(R 2 ) p -X 



VI 



dans lesquelles A 1 est 

t 8 ?«° 8 1 

-0-, -IJC-, -NC0-, -CNC-, -CN-, -OCN 

I I ft R R 
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R R 

0 
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8 8 $ °» . 

-0C-, -0C0-, -CO-, ou -NCN-; 

RR 

Dgj.ii ou un nroupe alkyle ou hydroxyalkyle en d-C 4 ; R 1 est un groupe alkylene, hydroxyalkylene, 
est un groupe alkyle ou hydroxyalkyle en C,-*:* ^oi,-«. » 9 rou P B 
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, D 2v _rir- uni iph cm O) 1-<R 2 ) — X, ou deux R 3 ferment ensemble le groupement 
iSi^M^ dfs^ue? A 2 est -O- ou — CHif— ; cheque * est un groupe agje ou 
Mmx^lTen -<R 5 0),-R 6 , ou deux R* ferment ensemble le groupement -(CH 2 ) r -A (CH 2 ).-, 
r 5 est un groupe alkytene ou hydroxyalkylene en Ca—Cs; R estH, 



I 
0 



io _R ou un melange de ceux-ci; X est SO,". OSO," ou C0 2 ~; j est egal a 1 ou 0; k est egel \h tou 0; m a une 
9r °TTpolymere selon la revendication 13, dans lequel A 1 est 



20 



60 



0 

I 

N — , 

I 

H 



O 

8 

25 CO— OU 



R 1 est— CHjCH<ou 

CH 3 

I 

30 — CH 2 C<; 



R 2 est un groupe alkylene en Cr-C,; cheque R 2 et R« est un groupe methyle ou 681 un 

ethylene- X est SO. ou OSO,"; j est egel a 1; k est nul; p est egel a 1; q e une veleur de 2 a 40. 

15 PolySreselon la revindication^ dans lequel v et w sont chacun nuls et u a une valeur de 3 e 40. 
35 16. Polymere selon la revendication 15, dans lequel m est nul et n est eu moins ege ,14 12. 

17. Polymere selon la revendication 1, qui comprend des motifs de formules VII, VIII et IX. 



n j ( ? 2 V VII X R l ( H «) d — 

-C(* f> x T (RV«WU C ¥ H 2°>nH R V X . 



VIII 



I <? 2 >e 

45 I i I « 

R -M') 




(R 3 ) k -C(C 3 H 6 0) B1 (CH 2 CH 2 0) n ].(R 3 )p-xJ 



IX 



SB dans lesquelles R 1 est un groupe alkylene, hydroxyalkylene, alcenylene, W^W*™, aryttne ^ou 
alkylarylene en Ct-C,* ou un groupement oxyalkylene en Ct-C* comportant de 2 h 20 motifs oxyalky ene, 
a condition qu'eucune liaison O-N ne soit formee; chaque R 2 est un groupe alkyte ou hydroxyalkyle en 
a conoroon q 1^, |e roupem ent^R 3 J ir -l{C3H 6 OUCH 2 CH 2 0) 11 l-<R 9 )p-X; chaque R» est un groupe 

alkylene, hydroxyalkylene, alcenylene, arylene ou alkylerylene en C,-C 12 ; R* est un groupe elkylene ou 

55 hydroxyalkylene en Or— Cj; R s est H, 



II 

O 
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_R ou un de leurs m6langes, dans lesquels R est un groupe alkyle ou W™^**™} C,-C 4 | W est un 
~nin n* ou N* X est SO," ou OSO," ou C0 2 " ou un de leurs melanges avec H; d est egal a 1 lorsque M 
Z X* 1 est nul toSueM' eS N^e est egal a 2 lorsque M' est N + et est nul lorsque M' est N; k est egel a 1 
SS ZEES To at n est eu Soins 6ga. a 3; m et n sont des "ombres tels que le groupement 
—iru CH Ol — constitue eu moins 85% en poids du groupement — l(C,H 6 0) m (CH 2 CH 2 O)„l--, p est egai a 
^foSLSS^X^t S0 3 - ou H; q a une valeur de 1 e 100; les nombres de x, de y et de z sont 
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tels qu'il ¥ ait au moins 10 gfoupes M', au moine «" •* 
18 Polvmere selon la revendication 17, dans lequel R est un group y ^ upe Ethylene; 

ungro^pe^ de 2 a 40. 

X est SO." ou un melange de celui-c avec H. kaatnui, p ew anyone. 
^9 Polymere selon la revendication 8, dans leque R ^^"^leur da 10 a 42 
20. PolUra selon la revenj^on 19, dans leque x + V ^ r ^ au ^ 12 . 

£ SSK 2S 6 SSSS WSSS-- - motifs de formulas X at X,. 



/a 



75 
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-(R')p-X 




XI 



_ - (R*oi R 5 , ou le groupement 

dans lesouelles R' est un groupe alky.e %*ggttJE£*^ 

arylene ou alkylarylane « •Cj-Jj. cjjj«« ; oupement (CHJr^CH,).. dans lequel A est -O- o 



55 



60 



55 



— CRf 
0 

23 Polvmere selon la revendication 22. dans U*uel R est un groj* ethylene; X est 

7. ' — ^ r • R 3 est un aroupe metnyle ou — in wi q — n. > ■ 

aroupe akylene en Cr-Cj, « asi un 8'" u k . a une ygieur de 2 a w. 

|o s - ou un melange de celui-ci ayec H; est nul. £ est nu^q de 3 ft ^ 

5 9 24. Polymere selon la reven^on 23 dans leque v estnu. ( ^ ^ ^ fc „ 

25 Polymfere selon la revendication 24, aans iequw 

SMtffASl detergent non ion.que, ampholyte, ^tterionique ou 

eationioue ou (Tun melange de ceux-ci; et ^^.ro-jaue soluble dans I'eau ayant des propri&es 
<b)de 0,05 a 95% en poids d'un W^™*^™™*™^ squelette de polymere. au 
d'elim nation des salissures argileuses et d'ant. JftJ w cationique fixe au squelette ou 

moins deux groupes M et au moins un groupe L^-X, chame^Wvement; X est un groupe anionique ou 
faisant nartie de ce squelette et contient un centre N charge ^ hydr0 phile reliant les groupes M et 
SSSTdi groupes anioniques et nonces; attest un chame hy ^ polyoxyalM^a 
X ou reliant X au squelette de Polymere. ^ JJJ" hY droxyalkylene en (V-Cv m et n sont 
-HR'OUCH 2 CH 2 0)„l-, dans lequel ^"M^Sw au moins 50% en poids du groupement 
des nombres tels que le groupement -AC HfiHW* 
polyoxyalkylene, et n est au moms egai u 

39 
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27. Composition selon la revendication 26, qui comprend de 0,1 a 10% en poids des polymeres 

^S^Lmptsition selon la revendication 27, qui comprend de 1 a 3% en poids des polymeres 

Wi t9°(Sm5sition selon la revendication 28. dans laquelle le tensioactif detergent est choisl dans le 

.7*1 ^ncSiiTnar les tensioactifs non ioniques, les tensioactife anioniques ou leurs melanges. 
^ £ SSStZ retendicSfon 2B, qui comprend en outre de 0 a 80% en poids d'un adjuvant 

* d 3i e Colmbosition selon la revendication 26, dans laquelle le squelette est choisi dans le » groupe 
^JS^ Zl -tea nolvurethannes, les polyesters, les polyethers, les polyamides, les polyim.des, les 
noSvlaS iSpoKry^midS les polyfethers vinyliques), les polyalkylenes, les polya kylarylenes. es 
SSe^lrnTnes! polyvfnylamines, les polyallylamines et les polydiallylamines, les 
oolwKpyriZ^Ttes polyaminotriazoles, les poly(alcool vinylique) et leurs melanges, 
p olyvm VWn™^ |a revendication 31f dan8 , aqU elle le rapport des groupes M aux groupes 

ani °S U £mpS£V^ 32, dans laquelle les motifs du polymere contenant des 

□rouDes M et L— X constituent de 50 a 100% du polymere. v crtnt 

34 Composition selon la revendication 33, dans laquelle les nombres des groupes M et L-X sont 

**» Composition selon la revendication 33, dans laquelle m et n sont des nombres ; tels que le 
arouVement-tCH.CHaO^- constitue au moins 85% en poids du groupement polyoxyaW&ne. 
9 £ Composition selon la revendication 35, dans laquelle m est nul et n est au moms egal * 12. ^ 
S Composition selon la revendication 36. dans laquelle X est OSO," ou S0 3 ", ou un melange de ceux- 

ci avec H. 
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